Mevical Library JUL 22 194s. 


Vol. 206, No. 1 JULY, 1943 No. 856 


THE AMERICAN JOURNAL 
OF THE MEDICAL SCIENCES 


REG. U. S. PAT. OFF. 


Editor: Acting Assistant Editor: 
Kk. B. KRUMBHAAR, M.D. WILLIAM C. STADIE, M.D. 
Established 1820 


ATYPICAL PERNICIOUS ANEMIA OF YOUNG ADULTS. By STEVEN 0. SCHWARTZ, M.D., 
and HELEN LEGERE,. . 


DYNAMICS OF AIR-BORNE INFECTION. By W. I. WELLS and M. W. WELLS, M.D. ; 11 


STUDIES ON BONE MARROW IN VITRO. |. THE CELLULAR PATTERN AND BEHAVIOR 
OF EXPLANTED BONE MARROW. By M. RACHMILEWITZ, M.D., and A. ROSIN, M.D. 17 


TISSUE CULTURE STUDIES ON CYTOTOXICITY OF BACTERICIDAL AGENTS. II. EFFECT 
OF TYROTHRICIN, GRAMICIDIN AND TYROCIDINE ON CULTURE OF MAMMALIAN 


SPLEEN. By WALLACE E. HERRELL, M.D., DOROTHY HEILMAN, M.D., and ROBERT 
P. GAGE, M.S. 26 


THE CLINICAL SIGNIFICANCE OF LOUD AORTIC AND APICAL SYSTOLIC HEART MUR- 


MURS WITHOUT DIASTOLIC MURMURS. By LYLE A. BAKER, M.D., HOWARD B. 
SPRAGUE, M.D., Commanper, M.C., U. 8. N., and PAUL D. WHITE, M.D. . ° . 31 


MAGNESIUM SULFATE IN PAROXYSMAL TACHYCARDIA. By LINN J. BOYD, M.D., : 


F.A.C.P., and DAVID SCHERF, M.D. 43 


CRITERIA FOR DIFFERENTIATING DEEP Q@, ELECTROCARDIOGRAMS FROM NORMAL 
AND CARDIAC SUBJECTS. By MILTON MAZER, M.D., and J. A. REISINGER, M.D. 


& 


DISSECTING ANEURYSM OF THE AORTA. By R. BRUCE LOGUE, Masor, M.R.C. 


ARTERITIS IN RATS WITH EXPERIMENTAL RENAL HYPERTENSION. By WILLIAM J. 


THE MANAGEMENT OF OBESITY WITH EMPHASIS ON APPETITE CONTROL. By N. H. 


COLTON, M.D., H. I. SEGAL, M.D., A. STEINBERG, F. R..-SHECHTER, M.D., and 
N. PASTOR, M.D. 75 


THE URINARY ELIMINATION OF PHENOLSULPHONEPHTHALEIN INJECTED INTO THE 
CEREBROSPINAL CAVITY IN SCHIZOPHRENIA AND GENERAL PARESIS. By SERGE 
ANDROP, M.D., HAROLD E. RATCLIFFE, Caprain, M.C., U. 8. A., and 8S. KATZENEL- 
BOGEN, M.D. 86 

PROGRESS OF MEDICAL SCIENCE: 

MEDICINE: THE CONSTITUTIONAL ASPECTS OF PEPTIC ULCER. Ly JEROME 
NEUROLOGY AND PSYCHIATRY: MILITARY PSYCHIATRY—A SUMMARY OF SOME 
OF THE LITERATURE. By COTTER HIRSCHBERG, M.D. i 112 
PROCEEDINGS OF THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA .. 


Contents continued on adv. page 10 


OWNERS AND PUBLISHERS LEA & FEBIGER PHILADELPHIA, PENNA. 


COPYRIGHT, 1043, BY LEA & FEBIGER. ALL RIGHTS RESERVED. ENTERED AT THE POST-OFFICE AT PHILADELPHIA AS SECOND-CLASS MATTER 


PUBLISHED MONTHLY. SUBSCRIPTION, SIX DOLLARS A YEAR 


i 
| 
5 
|_| 
66 
ra 
a 
a 
ay 
3 7 
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that HEPVISC affords effective relief of hypertensive headache, 
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Such therapeutic action and the ensuing feeling of well being of 
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ATYPICAL PERNICIOUS ANEMIA OF YOUNG ADULTS 
By ©. Scuwartz, M.D. 
AND 


HrELEN LEGERE 
CHICAGO, ILLINOIS 


(From the Department of Medicine, Cook County Hospital) 


IN spite of its relative infrequency, pernicious anemia has received 
an unusual amount of attention in the past 15 years. This is due 
primarily to the discovery of the specificity of liver therapy in this 
disease.*! To the description of the disease little has been added since 
Addison’s classic presentation in 1855,' and though the concept of 
etiology, therapy and prognosis has been revolutionized, recognition 
of the disease still depends on the typical history and physical findings, 
substantiated by the characteristic changes of the blood. When typical, 
pernicious anemia is one of the most easily diagnosed diseases, in 
part because of the common anthropologic characteristics shared by 
the great majority of patients.*"’ Few diseases, indeed, can so readily 
be “spotted,” since to the classic triad of gray hair, blue eyes and 
‘“lemon-yellow”’ pallor are added the round, “neutral” facies, the 
icterus of the sclerze, the smooth tongue, the short chest, long abdomen 
and spade-like hands. In addition, it is usually a disease of light- 
skinned, fair-haired people and occurs most commonly past the third 
decade. However, because of the typicalness of the great majority of 
cases, the atypical ones tend, only too often, to misguide us. 

We have recently observed a group of cases which, though fulfilling 
the diagnostic criteria of achylia gastrica, typical blood and bone- 
marrow changes, and the specific clinical and hematologic response 
to liver therapy, nevertheless differed sufficiently in detail to cause 
diagnostic difficulties. This series, consisting of 9 women, 5 of whom 
were colored, all under 35 years of age, was characterized by illness of 
variable duration, weight loss, fever, jaundice, anemia, heart murmurs, 
and hepatomegaly or splenomegaly or both. In none of the cases was 
the diagnosis of pernicious anemia made until several other diseases 
had been considered and ruled out. 

Illustrative Cases. Case 3. Age 29, colored female. This patient became 


acutely ill with symptoms of dyspnea, palpitation, weakness, faintness, ankle 
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edema and epistaxes. Examination showed asthenia, pallor, icterus of the 
scler, a precordial systolic thrill, and a systolic murmur heard best over the 
mitral area and the base of the heart. There was moderate enlargement of the 
spleen and liver. The temperature was 104.2° F., pulse 124, respirations 28, 
blood pressure 140/60. 

The diagnosis of rheumatic heart disease with mitral and aortic involve- 
ments and a superimposed subacute bacterial endocarditis was made. 

Laboratory findings showed a severe anemia, red cells in the urinary sedi- 
ment, a negative Kahn test, a negative blood culture, and an icterus index of 
6.0. Roentgen-ray of the chest showed the heart somewhat enlarged and the 
hilar markings of the lung considerably increased. ECG showed a tachycardia, 
right ventricular preponderance, an isoelectric T' and a biphasic T?. 

Because of the severe anemia, liver and iron therapy were given empirically. 
Within a few days the fever subsided and marked subjective improvement 
was noted. Concurrently the anemia improved and in 4 weeks the patient was 
well enough to be discharged. 

She was well for 6 months, then became weak and began to vomit. On 
reéxamination the findings were as before, except that the spleen was no longer 
palpable. Because of the relatively long remission the diagnosis of subacute 
bacterial endocarditis was placed in question and new hematologic studies 
were undertaken. The blood findings at this time were typical of pernicious 
anemia (Table 1). Subsequently the story was elicited that the tongue was 
“sensitive,” and ‘tingling’? had been noted in the fingers. On gastroscopic 
examination an atrophic gastritis was found. 

This patient made an uneventful recovery on liver therapy* and has been 
adequately maintained on small amounts of liver. 

Case 4. Age 29, white female. This patient developed the symptoms of 
palpitation, dyspnea, ankle edema, backache, abdominal pain, and vomiting. 
Examination showed pallor, decayed teeth, coated tongue, moderate cardiac 
enlargement both to the right and left, a presystolic thrill and systolic and 
presystolic murmurs heard over the apex and transmitted to the axilla. The 
edge of the spleen was palpable 8 em. below the costal margin. 


TABLE 1.-—-SUMMARY OF THE INITIAL BLOOD FINDINGS AT VARIOUS PERIODS 


Hb., Color Admission, 

Case R.B.C. b/s index W.B.C retic. % Remarks 
0.70 15 1 0 1900 13.2 Epistaxes 

2 1.91 44 11 4000 ie 

3 No record of first examination 
0.89 18 1.0 5750 1.0 Epistaxes 

4 2.94 3: 0.6 5600 10 Epistaxes, menorrhagia 
*2 05 is i2 5100 29 4 
1 34 36 13 1500 6.4 

5 1 Ol 16 6900 
2.20 49 1.1 3400 0.4 

6 2 56 37 0.7 7150 4.2 Epistaxes, menorrhagia 

7 1.23 25 1.0 4900 04 

0.73 19 2300 
1 40 38 1.4 6600 1.4 

9 1.27 27 10 5450 1.4 Epistaxes, menorrhagia 


* After transfusion 
Hemoglobin %—Sahli. 15.6 gm.—100%. 


The diagnoses of mitral stenosis, regurgitation and sepsis lenta were made. 
The bone marrow was reported as showing no evidence of pernicious anemia. 
The laboratory findings showed a profound hypochromic anemia (Table 1), 
achylia gastrica, a “doubtful” Kahn test, stools which were negative for 


* Most of the liver injections were given in the prestandardization era and much of 
the liver used was experimental in character. It has only been since the last of 1939 
that the exact unitage was ascertainable. Since that time we have been working with 
liver containing approximately 
the Wilson Laboratories. 


7 to 10 units per ec. furnished by Dr. David Klein of 
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occult blood, negative blood cultures, and a normal icterus index. Roentgen 
ray of the chest showed the heart to be moderately enlarged and the hilar 
markings increased. Fluoroscopy of the duodenum revealed a peptic ulcer. 
The ECG was essentially normal. 

Liver, iron, and a transfusion of 500 cc. of blood were given empirically. 
There was gradual improvement and a month later the patient was discharged. 

She was well for a year and then again started to vomit. Dyspnea, weakness, 
pallor, fever, palpitation, heart consciousness and precordial pain were now 
all quite marked. Edema of the feet, poor appetite, and weight loss were also 
noted. At this time a story of “growing pains” without definite history of 


rheumatism was elicited. There were “sticky” feelings in the fingers. Examina- 


tion showed pallor, an icteric tint of the skin and sclersw, the evidences of 
weight loss, graying hair, bleeding gums, a pale but otherwise normal tongue. 
The heart was moderately enlarged to the left and a systolic murmur was 
heard at the apex. The edges of both the liver and spleen were palpated 8 em. 
below their respective costal margins. The liver edge was tender. There was 
pitting edema over the sacrum and legs. No abnormality of the reflexes was 
noted. The diagnosis of subacute bacterial endocarditis was again made and 
blood transfusions were given. Severe epistaxes followed and at times the 
patient was irrational. The temperature was septic in character, and the 
patient’s condition became critical. Eight days after admission the signs of 
mitral and aortie lesions were noted and petachiw# were found. After the 
fourth transfusion she began to improve, became afebrile, and was discharged. 


Fic. 1.—Willa Mae W. Showing febrile course and reticulocyte response during 
hospital stay. 


Other findings at this time were: a negative Kahn test, normal hypotonic 
fragility of the red cells, an icterus index of 18, evidence of “mild myocardial 
damage” in the ECG, an increased cardio-thoracic ratio and infiltrative changes 
in the lower two-thirds of the lungs in the Roentgen ray. 

The patient was followed in the cardiac clinic. Because of the recurrence of 
fever, weakness and gnawing pains in the. left side of the abdomen, she was 
readmitted to the hospital 3 months later. Her menstrual periods had now 
become more profuse and large clots were passed. Epistaxes recurred. The 
ankles were swollen, the skin and mucous membranes slightly jaundiced, the 
heart was enlarged and a systolic thrill was felt at the apex. The spleen was 
still readily palpable and quite hard. Because of the protracted course, repeat- 
edly negative blood cultures and the finding of glands in the axille at this 
time, Hodgkin’s disease was added to the diagnostic possibilities. Bone- 
marrow biopsy was again performed and the marrow was found to be hypo- 
plastic; the white cells outnumbered the nucleated reds 3 to 1; many very 
primitive red cells were found and the red cell development appeared megalo- 
blastic. Maturation of the white cells also appeared abnormal. Because of the 
megaloblastic maturation of the red cells and the atypical nature of the white 
cells a “liver extract deficiency” was suggested. Intramuscular liver therapy 
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was begun and the patient recovered without any additional therapy. The 
temperature, which had been as high as 104° F. on admission, subsided fol- 
lowing the administration of liver. An axillary lymph node removed for biopsy 
showed non-specific hyperplasia. The liver and spleen gradually diminished 
in size and the heart murmurs disappeared. 


44 604 
34 60+ 30 
24 404 204 


Fic. 2.—Sadie C. Showing specific response to liver therapy with subsequent develop- 
ment of “iron deficiency.” 


j 


Fic. 3.—Christine P. Showing therapeutically induced remissions and spontaneous 
relapse. 


Since leaving the hospital her course has been uneventful and she has been 
very well maintained on small amounts of parenteral liver extract for 34 years. 

Case 8. Age 17, white female. In this patient, the symptoms of edema of 
the legs, weakness, anorexia, dyspnea, facial edema, and occasional precordial 
pain® developed acutely. Examination showed an acutely ill girl with marked 
pallor, fever of 103.6° F., pulse of 126, edema of the face, puffy eyelids, and 
pale conjunctive. There was moderate enlargement of the heart to both right 


= RBC 
igb 
3 
it RBC 4 
= 
H 
| Ad i 
H [TRON and AMMON 
4 
A. i 
4 
Pd 
‘ 
Pa) 
H 
4: 
¢ 
4 
| 
9/29/'3 10/6 a 


SCHWARTZ, LEGERE: ATYPICAL PERNICIOUS ANEMIA 


and left, with systolic and mid-diastolic murmurs and the suggestion of a thrill 
over the apex. The liver was palpable 4 em. below the costal margin. There 
was pitting edema of the ankles. The spleen was not palpable on admission 
but 2 days later was reported enlarged to percussion and 2 weeks later it 
became palpable. 

Diagnoses considered were: (1) acute rheumatic fever, (2) subacute glomeru- 
lonephritis, (3) aplastic anemia, (4) hemolytic anemia, (5) aleukemic leukemia, 
and (6) primary “splenic anemia.” 

The laboratory data showed a severe macrocytic anemia (Table 1), and 
achylia gastrica. The sternal marrow was hypocellular. Red cell maturation 
was normoblastic in type and the white cells appeared to be essentially normal. 
CGastroscopy showed an extensive atrophic gastritis. 

Blood transfusions, liver extract, iron and dilute hydrochloric acid were 
given. She gradually improved (Fig. 3) and was discharged in 6 weeks. 

In the out-patient clinic the course was progressively downhill. In 6 months 
the picture had changed considerably. At this time in addition to the weakness 
there was moderate jaundice, a smooth tongue, pallor, slight icterus of the 
sclerze and the liver was still 4 em. below the costal margin though the spleen 
could no longer be palpated. The changes in the blood were at this time char- 
acteristic of pernicious anemia. The marrow was now typical of pernicious 
anemia in relapse. On intramuscular liver therapy she recovered uneventfully 
(Fig. 3). 

Since her discharge from the hospital 3 years ago she has been well main- 
tained on parenteral liver therapy excepting when, because of irregularity of 
attendance, slight relapses have occurred. 


TABLE 2.—SumMMARY OF HISTORY AND PuysicaL FINDINGS 


Cases: 1 2 3 4 5 6 7 s 4 
Age (yrs.) 29 31 29 29 30 26 25 17 35 
Color Colored White Colored White Colored White Colored White Colored 
Duration 8 mos. 2 yrs. 3 yrs. 2 yrs. 3 wks. 1 yr. l yr 1 wk. 1 mo 
2 yrs.) 
Illness Acute Chronie Chronie Chronic Acute Chronic | Chronic Acute Acute 
Nourishment Adeq. Adeq. ? Poor Emac. Adeq. Thin Adeq. Adeq. 
Weight loss 19 Ibs. 18 lbs.- 8-10 Ibs.- Marked ? ? 25 Ibs.- ? 9 Ibs. 
1 yr. 1 yr. 8 mos. 
Weight gain after 40 Ibs.in 26 lbs.in 19 Ibs. in ? 26 Ibs. in 17 Ibs. in 27 Ibs. in 30 Tbs. in 
therapy 6 mos. 6 mos. 6 mos. 3 mos. 8 mos. 5 mos. 6 mos. 
Highest fever . 104.4°F. | 99.6°F. | 104.2°F.) 104°F. | 102.6°F.) 102° F. 100.4°F.  103.6°F.  103.5° F. 
Pallor Present Present Present Present Present | Present Present Present ? 
Icterus Present Present Present Present § Present Present Present Present ? 
Tongue ? “Mod. “Not “Coated” “Smooth” “Sides “Smooth” ? ? 
is atroph."” smooth” smooth” 
Types of murmurs Syst. Syst. Syst. Syst. Syst. Syst. Syst. Syst. 0 
Presyst. Presyst. Presyst. Mid-diast. 
n Diast. Diast. 
8. Liver (extension 4 cm. Not 4 cm. 8 cm. Palp. Not “Mod. 4 cm. Not 
of below costal mar- palpable (tender) palpable enlarged” palpable 
al gin 
Spleen Palpable Palpable Palpable = cm. Not Palpable Palpable Palpable Not 
1 palpable palpable 
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Discussion. ‘lhe laboratory and other data are analyzed in Tables 
| and 2. In every case presented the diagnosis of pernicious anemia 
was finally definitely established.* Macrocytic anemia, complete 
achlorhydria and a specific, favorable response to liver therapy was 
demonstrated at some time in all patients. When examined, the bone- 
marrow was megaloblastic’ with the exceptions noted above, and the 
stomach showed atrophic gastritis.°* Typical relapses occurred in 
6 of the patients when liver therapy was withheld—the shortest time 
between relapses being 25 months, the longest 15 months.*! The 
manifestations of the disease differed sufficiently from those of typical 
pernicious anemia to cause diagnostic difficulties. The most significant 
differences were: the occurrence in a younger age group, the frequency 
in negroes, the apparent acuteness of the onset, the misleading promi- 
nence of cardiac symptoms, the febrile course so strongly suggestive 
of infection and the marked paucity of neurologic complaints. It thus 
appears that the disease tends to be more severe in the vounger age 
groups. This is substantiated by the relatively short periods between 
relapses. Yet the maintenance of these patients at adequate blood and 
clinical levels requires no more liver than that required by patients 
in the older age groups and in essentially the same economic strata.??:* 
It is possible that these patients will in time require more liver than 
those developing the disease late in life. 

A striking feature of this study was the frequency with which the 
diagnosis of rheumatic fever and or rheumatic heart disease was made. 
This happened in 7 of the 9 cases, and in 5 of these the diagnosis of 
subacute bacterial endocarditis was made in addition. Most of the 
findings of the latter condition were present and only the positive 
blood cultures were lacking to substantiate the diagnosis. This intro- 
duces the interesting question of how many of the “cured” or “recov- 
ered’ cases of subacute bacterial endocarditis recorded in the literature 
and which were treated with transfusions and liver extract were in 
reality cases such as here reported. 

We wish to emphasize the necessity of: (1) considering pernicious 
anemia in the differential diagnosis of any case presenting anemia, 
regardless of age or color, if the anemia is of a degree more marked 
than can readily be explained; and (2) the importance of making an 
etiologic diagnosis before treatment is begun. 

DIFFERENTIAL DIAGNOsIS. “Secondary anemia’ was diagnosed in 
6 of the 9 cases. We wish to emphasize the lack of value of this term 
which throws no nosologic, etiologic, prognostic or therapeutic light 
on the underlying condition. 

Rheumatic fever, with or without rheumatic carditis, was diagnosed 
in 8 of the 9 cases and in 5 of these a superimposed subacute bacterial 
endocarditis was postulated. These diagnoses were based on the his- 
tory of joint pains, fever, precordial distress or palpitation with dyspnea 
and edema, heart murmurs, splenomegaly, anemia and occasional 
petechie. It is striking, in reviewing the records, how well simulated 


* With the changing values of diagnostic criteria in the group of macrocytic anemias 
the diagnosis of pernicious anemia might be questioned in some of the cases, on the 
basis of the evidence presented. In any case they cast valuable light on such atypical 
cases.— EDITOR 
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these diseases were, and even in retrospect it is not at all surprising 
that these diagnoses should have been seriously entertained. 

Sickle cell anemia and hemolytic anemia was diagnosed in 7 of the 
9 cases, the former in 4 of 5 colored patients, the latter in 3 of the 4 
white and 1 of the colored women. Basis for these diagnoses was the 
anemia, the jaundice and the splenomegaly. However, in no case was 
sickling of the cells, spherocytosis, increased hypotonic fragility, or 
evidences of active regeneration (reticulocytosis without therapy, 
leukocytosis, ete.) demonstrable. The differential diagnosis between 
pernicious anemia and acute hemolytic anemia may at times however 
be difficult, as Dameshek and Schwartz have already pointed out in 
a previous publication. 

Aleukemic leukemia was the other diagnosis most frequently enter- 
tained and had in its favor the profound anemia, the leukopenia often 
with immature white cells and not infrequent nucleated red cells, the 
fever, the spleno- and hepatomegaly, the not infrequent nasal or 
vaginal bleedings and the severity and acuteness of the illness. 

Symproms. The most prominent symptoms were dyspnea (in 7), 
weakness and tiredness (in 6), palpitation, edema and vomiting (in 5). 
The first 4 of these are the symptoms most frequently associated with 
pernicious anemia in relapse. Cabot? in his review of 1200 cases found 
dyspnea to have been present in S00 of 915, weakness and tiredness in 
1101 of 1139, palpitation in “almost every case”’ and edema in 330 of 
572 cases. The incidence of other complaints roughly parallels the 
findings of Cabot and others,*® as well as our own experience with 
typical cases of pernicious anemia. The symptoms referable to the 
anemia and secondarily to the cardiovascular system are most promi- 
nent, while the gastro-intestinal symptoms are of secondary importance 
and the neurologic complaints are the mildest. 

The onset of the illness was acute in 4 and insidious in 5 of our cases, 
and though prodromal symptoms of failing health, weakness and pallor 
had been present in most for varying periods of time, the disease was 
thought to be of less than 1 month’s duration in 3 and of 8 months to 
a year in 3 others. The onset was acute in only 28 of Cabot’s 1200 
cases,‘ and it would seem from the reports in the literature’ that 
“acute” cases of pernicious anemia are more common in those patients 
in whom the disease manifests itself early in life. 

All the patients lost weight.* In the 5 who knew the amount of 
weight lost this varied from 9 pounds (in 1 month), to 25 pounds (in 
S months). After the institution of therapy the weight curve was 
followed in 7 of the cases. All patients gained weight, and these varied 
from a minimum of 17 pounds (in 8 months) to a maximum of 40 
pounds (in 6 months) (Table 2). 

INcIDENCE. The oldest patient in the group was 35, the youngest 
17, while the other 7 were between 25 and 31. This differs markedly 
from the usually accepted occurrence in patients “beyond the third 
decade,” though in reports of large series it is found that the disease 
occurs before the fourth decade in from 3% to 15%"'19.%5.3° of the 
patients. At our hospital 11% of the cases are found in patients under 
40, and about 5% under 35 years.'® Isolated reports of pernicious 
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anemia in youth are not too infrequent?®*’ and it has even been 
reported in a 13-month old infant.'® In spite of this we have been 
able to find only 1 case* in the literature which was similar to ours 
in detail and that was originally mis-diagnosed * sub-leukemic myelosis”’ 
by a very competent observer (the late Dr. R. H. Jaffee). That all 
our cases should have occurred in women was probably a coincidence, 
though it is conceivable that the added strain of pregnancies and 
menstruation will make a latent or mild pernicious anemia manifest 
itself earlier than it would otherwise. 

The ratio of 5 negroes to 4 whites is out of all proportion to the inci- 
dence of the disease as seen at our hospital!'® where only approximatel) 
S% of the patients with pernicious anemia are negroes. We do not 
know why there should be so striking a discrepancy. Neither the factors 
of diet nor blood loss varied sufficiently to explain the disproportion. 

PuysicaL FinpinGs. Fever was present in all our cases and in only 
| case was the peak below 100° F. Nothing, other than the anemia, was 
found to account for the fever in any 1 of the patients and in every 
case there was a subsidence of the fever after liver therapy was begun. 
Some elevation of the temperature is seen in almost every case of 
pernicious anemia in relapse, but the high fever as seen in these cases 
(Table 2 and Fig. 1) is relatively uncommon. According to Sherwood 
and Humphrey”® Biermer was the first to comment on the occurrence 
of fever in pernicious anemia and much has been written on the sub- 
ject since. In Cabot’s series fever was a presenting complaint in only 
3 of 1200 cases but was noted to be present in 475 of 691 cases. Fowler’ 
found a temperature rise to from 102.4° F. to 106° F. in 8 of 206 cases 
at the time of the reticulocyte crisis. In these the fever subsided with 
the diminishing reticulocyte count and its height was unrelated to the 
original blood level. 

Pallor and jaundice were prominent in almost every case and were 
usually noted by the patient as well as by the examiner. The degree 
of icterus varied considerably and was not demonstrably related to the 
severity of anemia. 

Of the 6 cases in which note was made of the tongue, 4 were smooth, 
| was uncoated but not smooth, and 1 was coated. This represents an 
extraordinary finding since it is generally accepted that a coated tongue 
is very unusual in pernicious anemia.** 

Systolic murmurs over the apex were heard in every case, presystolic 
murmurs in 3, diastolic murmurs in 2, and a mid-diastolic murmur in 1. 
Since the murmurs all disappeared following improvement in the blood 
it may be assumed that these were hemic murmurs and that no organic 
valvular changes were responsible. 

Though the liver was palpable to from 1 to 8 cm. below the costal 
margin in 6 of the cases, only 1 patient showed tenderness over the 
liver area. Splenic enlargement of sufficient magnitude to make palpa- 
tion possible was present in 7 cases and in 1 case the spleen extended 
to 8 cm. below the costal margin. Both the liver and spleen receded 
in size following the administration of liver therapy. This high incidence 
of splenomegaly differs from the usually found 20% as reported by 
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Cabot (290 of 1045 cases) and others,?* and is much higher than that 
encountered by ourselves (5% to 10%). 

Demonstrable edema was present in 5 cases. Occurring in about 
one-half the patients, this fits in well with the expected incidence and 
depends probably on the anemia and moderate heart failure for its 
appearance. Hypoprothrombinemia may be a contributing factor. 

Only one patient showed significantly altered reflex changes. She 
had a positive Oppenheim’s sign and positive ankle and patellar clonus. 
The others showed little neurologic changes excepting for occasional 
increase in deep reflexes. Vibration and position sensations were found 
intact whenever examined. This is unusual and bears emphasis since 
disturbed vibration sensation is a positive finding in about 90% to 
95° of older patients with pernicious anemia. 

Response TO THerapy. The response to the intramuscular admin- 
istration of liver extract was in every case favorable. There was, as is 
typical of pernicious anemia, a reticulocytosis which in every case 
approximated or even exceeded the mathematically expected “ peak”’ 
in from 5 to 9 days.’ The red cell and hemoglobin response were also 
quite characteristic.” But even more striking than the improvement 
of the blood was the improvement in the general condition. These 
people—acutely ill on admission in many cases, weak, pale, feverish, 
and often unwell for many months—suddenly recovered their sense of 
well-being. Almost overnight their appetite returned, fever subsided 
and in a few days they were out of bed feeling better than they had 
for many months. 

Transfusions, if adequate in quantity, wrought the same changes as 
liver but to a much less striking degree and for a much shorter time; 
and although they may have been of benefit in tiding the patients over 
the first few crucial days their lasting value was certainly slight. 

Although both iron and dilute hydrochloric acid were used as adju- 
vants in the treatment of several of the cases, we feel that unless 
specifically indicated (i. e., for iron deficiency or gastro-intestinal 
symptoms of certain types) these drugs do not in any way alter the 
course of the disease. 

Bioop. Records of the blood findings before the initiation of 
therapy are available for 12 of the 14 admissions, each one representing 
a relapse in the course of the disease. For the most part the hematologic 
findings were typical and showed the characteristic anemia with the 
classical red cell changes, the leukopenia?* with the granulocytopenia, 
the “right shift,” and the multilobed macropolycytes” of the neutro- 
philic series, the occasional presence of nucleated red cells, and the 
characteristic reticulocyte response to liver therapy.?*” 

The highest white cell count was 7150 while the lowest was 2300 
per c.mm. The total white cells averaged 5100, with an absolute 
granulocytopenia in every case. The highest relative neutrophile 
count was 73% (of 5600 W.B.C.) and this occurred in a patient with 
a 2.94 million red count and severe bleeding. 

In half the cases the number of reticulocytes reached or exceeded 
the mathematically expected maximal peaks," while in the other half 
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the peaks fell below expectations. (Of interest is the fact that while 
the average expected maximal response was only 31%, the actual 
average was slightly over this, being 33%.) 

The color index varied most significantly from the typical finding in 
pernicious anemia. In only 5 of the relapses was the color index sig- 
nificantly over 1.0, in 4 it was 1.0; and in 3 it was from 0.6 to 0.8 
(Table 1). In all but 2 who had such low color indices there was a 
history of prolonged blood loss, either nasal or vaginal or both, and 
none of those who had such bleeding showed a color index of over 1.0. 
Of further interest is the fact that the 2, who in their first relapse showed 
low color indices, when later readmitted, no longer showed this, having 
in the interval received supplemental iron therapy. 

Although an occasional case of pernicious anemia is seen with a low 
color index these cases are admittedly rare. When one considers the 
achlorhydria and the bizarre dietary history of many patients with 
pernicious anemia, it is surprising that frank iron deficiency is so rare. - 
This is at times more apparent than real and iron deficiency frequently 
develops during the improvement of the blood following a remission 
induced by liver. It is not infrequent to find it necessary to supplement 
the liver therapy with iron when the red cell count reaches 33 to 4 
million and the hemoglobin remains at 60° to 70° (Fig. 2). Of 
course we deal here with a group differing in one very significant 
particular from the usual. These patients were all young women in the 
child-bearing, menstruating period of life and were subject to this 
added strain on their iron depots. There is little question that our 
concept of the blood in pernicious anemia would need revising if more 
of our patients fell into this age group. 

Summary and Conclusions. Nine cases diagnosed by us as atypical 
pernicious anemia occurring in 4 white and 5 colored women, all under 
35 vears of age, are reported. 

The similarities and dissimilarities between “textbook’’ cases of 
pernicious anemia and the presented cases are discussed. 

The atypical manifestations of the disease especially as regards the 
youth of the patients, the symptoms and the frequent occurrence of 
high fever are stressed. The striking similarity of most of the cases 
to subacute bacterial endocarditis is demonstrated. 

The presence of atypical blood findings due to bleeding and the con- 
comitant development of iron deficiency is pointed out. 

The necessity of including pernicious anemia in the differential 
diagnosis of severe anemias regardless of the age of the patient is 
emphasized. 
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DYNAMICS OF AIR-BORNE INFECTION 
By W. F. Wetts 


AND 


M. W. Wetts, M.D. 


LABORATORIES FOR THE STUDY OF AIR-BORNE INFECTION,* UNIVERSITY OF PENNSYLVANIA 
SCHOOL OF MEDICINE, PHILADELPHIA, PA. 


In the attempt to explain epidemics by the law of mass action the 
parasitic Communication between host and victim has often been 
likened to the contact which is assumed to exist between reacting 
molecules.!24759 Now, while contact isanelemental concept in chemical 
reaction, it describes, when used with reference to the epidemic spread 
of contagion, a complex ecologic phenomenon involving the behavior 
of a parasite and the response of a host (both conditioned by innate 
and acquired characteristics), and intricate modes of transmission 
between and within human aggregations. Moreover, the existence of 
an infection and its spread among human aggregations is not always 
clinically apparent, a fact which impedes the study of epidemic con- 
tagion. Nevertheless, it is possible to study the dynamics of con- 
tagion experimentally where simple examples of pure parasitism’ are 
chosen. 


* These laboratories are supported by a grant from the Commonwealth Fund to the 
University of Pennsylvania for the study of the mechanics of air-borne infection and 
control. 
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In measles, for instance, infection produces a clinical picture. Per- 
sons are not naturally resistant to infection, but from it they do 
acquire lasting immunity. It is therefore possible to determine readily 
the number of persons within a group at a given time who are suscept- 
ible to this disease. The infection goes through a characteristic incu- 
bation period in human beings. This enables us to determine from 
the date on which the disease becomes clinically visible the approxi- 
mate date at which effective exposure occurred, and to observe the 
chain of infections, thus locating the aggregation within which exposure 
occurred. Clustering of cases within a particular aggregation may 
further indicate the degree of exposure to a common infected air 
supply. 

Under favorable conditions, statistical expression may be given to 
the probability of contact in air-borne infection. Statically, this will 
depend upon the presence in a given atmosphere at a given time of a 
certain concentration of infective material and a certain concentration 
of susceptible persons. The concentration of infective material varies 
according to the rate at which infective organisms are projected into 
or removed from the atmosphere. 

Other factors remaining uniform, the rate at which infective material 
is contributed to the atmosphere by infected persons who have reached 
but not vet passed the infective stage depends largely upon the dura- 
tion of this stage of the disease and the number of susceptibles infected 
during this time interval. If an epidemic is primarily air-borne, this 
means that the rate at which the air becomes infected depends also 
upon the rate at which susceptibles become infected by the air. The 
latter, however, depends upon the rate of the removal of infective 
material from the atmosphere by ventilation. Therefore, the volume 
of air change in the particular atmosphere per susceptible per minute, 
for purposes of convenience called “atmospheric density of suscepti- 
bles,” is an important determinant of the rate of spread of air-borne 
infection. 

The hypothesis is made, then, that in air-borne infection the atmos- 
pheric density of susceptibles may be reduced below a ‘threshold 
density,’ either by increasing ventilation or by reducing the 
number of susceptibles, and the aggregation may thus be rendered 
safe from epidemic spread of air-borne contagion. According to this 
hypothesis, threshold density of susceptibles varies with ventilation. 
The number of susceptibles sharing a given air supply at threshold 
density defines threshold ventilation, and increased ventilation would 
provide a proportionately larger number of susceptibles with threshold 
ventilation. Further, it has been demonstrated that irradiation of the 
atmosphere by ultraviolet light is equivalent to an increase in venti- 
lation. 

Now to study the dynamics of an epidemic of measles, we turn to 
the school, for, in a small community, childhood contagion is focussed 
in the school; also, from school records we can determine which children 
are susceptible to and which are immune from infection. If class- 
room aggregations of roughly similar numbers in a school population 
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are exposed for equal periods under similar conditions of ventilation, 
the atmospheric density of susceptibles varies in proportion to the 
percentage of susceptibles in each aggregation. If we describe con- 
tagion-spread in terms of percentage susceptibility curves (Chart 1), 
then the point of inflection marks a threshold density of susceptibles, 
at which spread is endemic, below which cases are sporadic, and above 
which epidemicity increases. 
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CuHartT 1.—Measles susceptibility in Germantown Friends School and Swarthmore 
Public Schools during 1941 epidemic (primary classrooms irradiated). Threshold 
density of susceptibles indicated at point of inflection in accordance with MeKendrick’'s 
theory. 
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The point of inflection of the curve of proportionate decline in per- 
centage of susceptible pupils in the unirradiated High School shown 
in Chart 1, theoretically indicates protection against epidemic spread 
of contagion by fivefold increase in equivalent ventilation. After the 
epidemic had spent itself, the percentage of susceptible children in the 
irradiated primary schools was higher than in the High School before it 
commenced; but the threshold in the irradiated primary schools indi- 
cates equivalent ventilation only 3 times greater. However, the fact 
that the inflection point was reached 13 days later (incubation period 
of measles) in the primary than in the High School indicates spread 
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from the latter rather than dynamic spread within primary school 
classrooms. The time-distribution of cases within the classes® also 
indicates that tenfold increase in equivalent ventilation, independently 
determined by bacteriologic methods of measuring sanitary ventila- 
tion,’ prevented epidemic spread of measles in irradiated classrooms 
during the winter. 

There are special reasons why the dynamic pattern of spread of 
measles during the record breaking epidemic of 1940-41 is so simple. 
Apart from the facts that measles is the natural prototype of an air- 
borne contagion and that the schools provide an exceptional setting 
for a free performance, it was also true that onset was so swift, and 
infection so heavy, that the density of susceptibles was reduced below 
the community threshold before secondary spread outside the school 


could become established. 
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CHartT 2.—Mumps susceptibility among school children of Swarthmore during 
1941-42 epidemic. Curve C, showing epidemic spread in first 3 grades of College 


Avenue School, chiefly exposed on or before November 18. Curve A, showing endemic 
community spread in absence of epidemic classroom spread in Rutgers Avenue School 
and upper 3 grades of College Avenue School, chiefly exposed after November 18 
Curve B, High School (unirradiated). 


The dynamic pattern of spread of an epidemic of mumps through 
the community of Swarthmore during the succeeding year illustrates 
some of the factors, more particularly the interacting exposure between 
school and community, which complicate the experimental study of 
air-borne infection among human aggregations. A case of mumps, 
exposing the third grade of the College Avenue School on Septem- 
ber 29 and 30, detonated an explosive accumulation of susceptible 
material. On the second and third generations, synchronous epidemic 
waves were initiated in the first and second grades, respectively. 
Epidemic waves of decreasing amplitude then fanned out on an ever- 
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widening front through the entire population of Swarthmore during 
the remainder of the season. 

The change from epidemic to endemic spread of infection (Chart 2) 
probably represents a difference in atmospheric density of susceptibles. 
Epidemic spread, therefore, illustrated by curve C, probably indicates 
wide difference between threshold and initial sanitary ventilation per 
susceptible, while curves A and B approach endemic spread at threshold 
density. With similar initial susceptibility (curves A and C) sanitary 
ventilation differs; with equivalent ventilation (curves B and C) the 
difference in sanitary ventilation per susceptible could only be due to 
the higher initial number of susceptibles. 

Difference between the autumn threshold of 3 irradiated primary 
classrooms first attacked (curve C), and winter threshold in the High 
School (curve B), could also be explained by various differences in the 
two schools.*  Tligher winter threshold densities in primary schools 
(curve A), however, under otherwise similar conditions, would be 
difficult to explain except for radiant disinfection. Winter differences 
in threshold, favoring irradiated primary schools over the unirradiated 
High School both for mumps and measles, also indicate control of 
epidemic spread of contagion in primary schools by tenfold increase 
in sanitary ventilation. 

The curves A and C contrast epidemic classroom spread (curve C) 
with endemic community spread (curve A). In 3 of the primary 
classes first attacked, 32 out of 42 cases could have resulted from 
23 classroom exposures, but only 15 of 73 cases in 11 remaining pri- 
mary grades of comparable susceptibility could have resulted from 
30 class exposures. Similarly, 31 of 51 cases in the two primary schools 
(Chart 3) could have been infected by 18 class exposures between 
September 30 and November 19, yet 53 class exposures between 
November 18 and April 7 could account for no more than 16 of the 
64 cases infected after November 18, and some of these probably were 
extra-class infections. Moreover the percentage of class secondaries 
in the more susceptible and more heavily exposed Rutgers Ave. School 
was less than half that in the College Ave. School exposed earlier in 
the season (Chart 3). Some factor favorable to epidemic spread of 
mumps during mild, moist, fall weather appeared to be under control 
during cold winter weather. 

We cannot here discuss the nature of the factors which might explain 
epidemic spread of mumps in 3 College Avenue classrooms conspicuous 
in the early school season, but which declined within the classrooms 
of both schools during the winter. But it is pertinent to point out the 
réle of epidemic classroom spread in heavily seeding a large reservoir 
of susceptible school children in the community. The endemic harvest 
of cases resulting from this epidemic sowing would seem to indicate 
that the density of susceptibles was close to the community threshold. 

* The difference could be explained by window ventilation in mild weather or differ- 
ence between the atmospheric density of primary school susceptibles in classrooms where 
three-fourths of infections could have occurred and High School susceptibles in the 
community including classrooms, where only half of the cases could occur, or to natur- 


ally resistant children who might disproportionately influence the less susceptible group. 
even though secondary attack rates in homes were equal. 
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The identification of class secondaries made it possible to distinguish 
the epidemic intra-class from the endemic extra-class patterns of 
spread of contagion among pupils of the two schools, in the fall and 
winter. Without such differentiation, extra-mural infection of school 
children masks intra-mural protection, which may explain the disap- 
pointing results obtained in attempting to reduce incidence of colds 
by school irradiation.6 Only when a major fraction of exposure is 
prevented, is it feasible to demonstrate control. Radiant disinfection 
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generation periods. First introduction September 30. Each bar represents one genera- 
tion period beginning October 7, 25, November 10, 27, December 14, January 1, 19, 
February 6, 24, March 14, April 1, 19, May 9. Black bars indicate class secondaries 
defined by cases occurring from 13th to 22d day after class exposure on day of onset 
or previous day. White numbers on black bar represent the grade. 
represent extra class infections. Black dots indicate home secondaries. 
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of the atmosphere of selected aggregations, nevertheless, offers an ex- 
perimental technique for disclosing channels of epidemic spread of 
contagion within the community. 

Summary. This paper presents the hypothesis that epidemic spread 
of contagion depends upon deficiency of air supplied per susceptible 
person. It presents data from our school studies which indicate that 
tenfold increase in winter ventilation or its equivalent by ultraviolet 
irradiation does control the epidemic spread of air-borne contagion. 


| 
| 

| oo | 


RACHMILEWITZ, ROSIN: STUDIES ON BONE MARROW 17 


REFERENCES 


1. Frost, W. H.: Cutter Lectures, Harvard University, February, 1928. (Unpub- 
lished, cited by Zinsser and Wilson.) 
2. McKenprick, A.G.: Edinburgh Med. J., n.s. (ivth), 49, 117, 1940. 
3. SmitH, THEOBALD: Parasitism and Disease, Princeton University Press, 1934. 
$. Soper, H. E.: J. Roy. Statist. Soc. London, 92, 34, 1929. 
5. We.xs, W. F., Weis, M. W., and Wiper, T.: Am. J. Hyg., 35, 97, 1942. 
6. Weis, W. F., and Wetis, M. W.: Am. J. Pub. Health, 28, 343, 1938. 
7. Witson, E. B., and BurKr, M. H.: Proc. Natl. Acad. Sci., 28, 361, 1942. 
8. Witson, E. B., and Burke, M.H.: Proc. Natl. Acad. Sci., 29, 43, 1943. 
9. Zinsser, H., and Witson, E. B.: J. Prev. Med., 6, 497, 1932. 


STUDIES ON BONE MARROW IN VITRO 


I. THE CELLULAR PATTERN AND BEHAVIOR OF EXPLANTED 
BONE MARROW 


By M. Racumitewirz, M.D. 
AND 


A. Rosin, M.D.* 


JERUSALEM, PALESTINE 


(From the Medical Department B, Rothschild Hadassah University Hospital, and 
Department of Experimental Pathology, The Hebrew University, Jerusalem) 

THe conditions of the bone marrow in the living organism, its dis- 
tribution over the entire body and the multiplicity of influences which 
affect its activities, render the evaluation of the factors which deter- 
mine its functions difficult. In order to overcome these difficulties it 
seemed worthwhile to establish conditions under which the bone 
marrow may be kept alive outside the body as an organ with its char- 
acteristic structure and function. The response of the surviving bone 
marrow to various influences, such as changes in the media or the 
adding of various substances, could then be observed and registered. 
Thus, direct experiments on the bone marrow would become possible. 

The classical method of tissue culture does not fulfill this purpose. 
Numerous attempts to culture bone marrow have shown that the 
hone marrow ?n vitro soon loses its characteristic structure. The exten- 
sive outgrowth and proliferation of cells in the culture result in the 
disintegration of the organ as a structural entity. The object of this 
investigation, on the other hand, was not to obtain cultures of different 
cell elements of bone marrow, but to study the surviving bone marrow 
itself, and its constituents as a whole. 

The technique employed in our experiments, therefore, aimed at 
conditions which would favor the preservation of organ structure and 
possibly limit cell outgrowth. For this purpose advantage was taken 
of the method initiated by Loeb,’ which consists in freely suspending 
explanted tissue fragments in tubes filled with plasma. The culture 
hanging in the plasma clot is deprived of its chief growth support, the 
plasma layers adjacent to the walls of the container, and therefore cell 
outwandering is definitely limited. 


* Working under the Cancer Laboratories Fellowship. 
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A similar method of explantation was employed by Jeney® in his 
study of the influence of various substances on the function of the 
bone marrow in vitro.* 

Material and Methods. Material. Bone marrow was obtained from the 
tibia of 6-8 weeks old rabbits. The bone marrow of animals of this age is rich 
in parenchyma as compared with adult bone marrow. According to Sabin," 
the erythroid hyperplasia of the rabbit’s bone marrow, present since birth, 
has at this age been reduced; and the production of leukocytes has set in, 
in a measure corresponding to the demands of the peripheral blood. Our 
observations have shown, however, that even at this age the cellular com- 
position of the bone marrow is not definitely fixed. There are marrows with 
predominant myeloid cells and others with predominant erythroid elements. 
Also the proportion of the mature to the immature cells varies considerably. 
The cell pattern type of the original bone marrow must be carefully noted, as 
it determines the course of development taking place in the explant in vitro. 

Method of Explantation. The containers used for explantation were glass 
tubes of 1.5 em. height and 8 mm. diameter. The bone marrow fragment of 
the size of 3 mm.’ was placed immediately after removal from the tibia in the 
medium, consisting of 3 drops of rabbit’s plasma, 3 drops of Tyrode solution 
and 1 drop of diluted chick embryo extract. The tissue fragments were planted 
at the time when the plasma began to coagulate, so that it remained suspended 
in the upper layers of the medium. The tubes tightly closed were incubated 
at 37°C. After incubation the plasma clot containing the bone marrow explant 
was taken out and fixed. The plasma was obtained from the carotid of adult 
rabbits. To prevent coagulation, 5 drops of heparin were added to each 10 ce. 
of blood. The bone marrow explants were incubated for 24, 48, 72, 96 and 
120 hours respectively. 

Experiments (26) were carried out with bone marrow of 26 different 
rabbits. The bone marrow of 12 animals showed prevailing leuko- 
poiesis; of 8, prevailing erythropoiesis; and in the bone marrow of 6 
animals myeloid and erythroid cells were present in nearly equal 
proportions. 

Histologic Technique. The material was fixed in Zenker’s and 
Helly’s fluid. After embedding the specimens in celloidin-paraffin, 
serial sections 4u thick were made and stained with hematoxylin- 
eosin; frequently sections were also stained with Giemsa. 

Differential Cell Counts on Bone Marrow Sections. The differential 
counts were made on 4y thick sections. The counting was performed 
by using a small ocular diaphragm, and, because of the non-homogen- 
eous distribution of the cells, different areas of the section were counted. 
In the sections of the original bone marrow 500 to 600 cells were 
counted. In the sections obtained from the explanted bone marrow 
fragments, all the cells present in one section were counted, including 
the surrounding plasma clot. The number of cells ranged between 
500 and 800. The following cell types were differentiated: (1) stem 
cells; (2) promyelocytes and myelocytes; (3) metamyelocytes and 
polymorphonuclear leukocytes. 

The vaiue of such counts and the possibility of deriving from them 
reliable information about the changes taking place in the bone 
marrow, is a matter of discussion.?°:7-1!.12-14 


* The method of Osgood,® on the other hand, differs from ours in that this author 
performs his experiments on surviving isolated cell elements of the bone marrow and 
not on the surviving bone marrow as a whole. 
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No differential counts of erythroid cells were made, since we were 
concerned in the first place with the relative proportions of mature 
and immature cells, and the counting of mature erythrocytes in bone 
marrow sections is impracticable. 

Results. ‘The bone marrow explant after 24 hours of incubation 
shows the network of stroma, myeloid parenchyma and fat cells well 
preserved and without signs of degeneration. The adjacent plasma 
contains a varying number of widely dispersed cells which have 
migrated from the explant. 


> 


Fic. 1.—a, Explant of bone marrow (predominantly leukopoietic) after 24 hours of 
incubation. Hematox.-eos.; x 550. b, Corresponding original bone marrow. Hema- 
tox.-eos.; & 550. 

Fic. 2.—a, Explant of bone marrow (predominantly leukopoietic) after 24 hours of 
incubation. Hematox.-eos.; X 550. 6, Corresponding original bone marrow. Hema- 
tox.-eos.; & 550. 


The changes which have taken place in the bone marrow during 
this period of incubation concern the distribution of the various marrow 
cells within the fragment and a shift in the proportion of the immature 
to the mature cells in favor of the latter. 

Whereas in the original bone marrow the various cells or cell groups 
are more or less evenly distributed over the entire organ, the cell 
distribution in the 24-hour old explant is quite different. The central 
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parts of the fragment contain most of the mature granulocytes and 
their immediate precursors. They densely fill the trabecule and are 
often aggregated in large groups. Between them only relatively few 
immature cells are present (Figs. | and 2). As one approaches the 
periphery, the number of mature leukocytes progressively decreases 
and the number of immature cells increases respectively. The sur- 
rounding plasma again contains numerous segmented leukocytes, 
emigrated from the explant. 


TABLE 1.—DIFFERENTIAL CELL CouNTs With PREDOMINANT LEUKOPOIETIC 


ACTIVITY 
Polymorpho- 
nuclear Immature- 

Animal No. of cells Stem cells M velocytes leukocytes mature 
No, counted %) (%) %) ratio 
R.19 A 500 58,5 41,5 1:0,7 
B 530 18,7 81,3 1:4,3 
<A 600 25 41,2 06,6 1:13 
B 660 14 26,6 70,0 1:2,5 
R.24 A 520 3,5 50,0 16,5 1:0,9 
B 570 3,5 24,4 72 1:2,6 
R.26 <A 500 4,8 51,0 44,2 1:0,8 
B 600 6,1 22,2 sive 1325 
R.27 A 548 13,0 57,0 21,3 
B 793 32,7 67,3 
R.28 A 500 3,4 10,0 56,2 ii2 
B 500 2,8 22,8 74,4 1:2,9 
R.29 A 500 ‘2 31,6 61,2 1:1,6 
B 500 5,4 26,8 67,8 23,3 

Av. A 524 4.1 42.8 51,9 

Ay. B 597 3,8 24.6 12,8 

A = control section; B = section of 24-hour old explants. 


The predominance of mature leukocytes over immature cells in 
the 24-hour old explants as compared with the original bone marrow 
is striking; this observation that maturation of leukocytes takes place 
in vitro could be substantiated by differential cell counts made on the 
myeloid cells of the original bone marrow sections and the sections of 
the explanted fragments respectively (Table 1). The table, which 
comprises differential cell counts of 7 of 12 experiments on bone marrow 
with predominant leukopoietic activity, reveals that the proportion 
of mature white cells to immature increases after 24 hours of incuba- 
tion, the average increase being almost threefold. 

Although the proportion of immature cells was found to be reduced 
after 24 hours of incubation, multiplication of the precursors doubtless 
takes place at a reduced rate, as evidenced by the considerable number 
of mitoses found in primitive blood cells. Occasional mitoses are also 
present in stroma cells. As a rule the number of mitoses in explanted 
bone marrow is even higher than that in the original material. 

Table 2 gives the comparative number of mitoses in the original 
bone marrow and in the 24-hour old explants. It shows that the 
average number of mitoses in 10 fields (in each experiment 10 to 30 
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fields were counted) of the original bone marrow is 2.4; while the 
number of mitoses in an equal area of the explant is 9.0. 


TABLE 2.—CoOMPARATIVE NUMBER OF MITOSES IN ORIGINAL BONE Marrow 
AND IN THE 24 Hour 


No. of No. of 
Animal mitoses in Animal mitoses in 
No 10 fields No. 10 fields 
R.24. A 1 R.30 A 4 
B 7 B 12 
R.27 A 4 R.35 A 1 
B 4 B 7 
R.28 A 3 R.37 A 4 
B i) B 5 
R.29 A 2 RAl A 0 
B 17 B 7 
Av. A, 2.5; Av. B, 8.6. 
\ = control section; B = section of 24 hour old explants. 


Mature erythrocytes also appear in increased numbers in explants 
of 24 hours as compared with the original bone marrow. Sinusoids 
filled with well-preserved erythrocytes mixed with a varying number 
of normoblasts could be regularly observed. The red cells often form 
large lakes filling in the meshes of the stroma (Figs. 3 and 4). Numerous 
erythroblasts are diffusely distributed over the entire marrow and are 
often in a state of mitosis. No red cells could be seen in the plasma, 
but they often concentrate at the borderline between the plasma and 
the explant. 

Megakaryocytes are to be found scattered throughout the network 
of the stroma. 

According to the prevalence of myeloid or erythroid cells respec- 
tively in the original material, the appearance of the explant after 
24 hours varies. It is only in leukopoietic bone marrow that the 
maturation of leukocytes becomes clearly manifest. In bone marrow 
of a decidedly erythropoietic character the leukopoietic activity is 
slight, while the activity of the red series is marked. 

After 48 hours of incubation, a somewhat different picture of the 
bone marrow explant is obtained. The center of the fragment contains 
many fewer marrow cells than after 24 hours. Here only a small 
number of leukocytes and their precursors are present. Most of the 
elements of the blood-forming parenchyma are to be found in the 
margin of the fragment. Here, a dense wall is formed mainly of imma- 
ture cells, mixed with segmented leukocytes in varying proportions. 
All mature and immature blood cells as well as stroma cells and 
megakaryocytes are well preserved. 

The red cells are numerous, especially in the bone marrow explants 
derived from an original marrow with predominantly erythropoietic 
activity. They are accumulated in large numbers, filling in the dilated 
sinusoids. Occasionally, red cells in large numbers are found also in 
the periphery of the sections. Because of the reduced number of 
leukocytes in the central parts of the sections after 48 hours of incuba- 
tion, the red cells—mature erythrocytes mingled with few normo- 
blasts and single erythroblasts—appear especially prominent. 
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Promyelocytes, myelocytes, and erythroblasts in mitosis are fre- 
quent, especially in the outer layers of the fragments. 

The outstanding feature of the 48-hour old explant is, thus, the 
decrease in number of leukocytes in the center of the fragment, as 
compared with the 24-hour old explant; they are confined to the 
periphery of the fragment and to the adjacent plasma. The tendency 
of the polymorphonuclear leukocytes to migrate from the center, 
where they mature, to the periphery of the fragment and farther into 
the plasma, fully explains this picture. 


kas 


bd 


a 
Fic. 3.—Explant of bone marrow (predominantly erythropoietic) after 24 hours of 
incubation. Hematox.-eos.; X 550. 6, Corresponding original bone marrow. Hema- 
tox.-eos.; X 550. 
Fic. 4.—a, Explant of bone marrow (predominantly erythropoietic) after 24 hours of 
incubation. Hematox.-eos.; X 550. 6, Corresponding original bone marrow. Hema- 
tox.-eos.; X 550. 


After 72 hours of incubation, the explant appears rather empty of 
cells, particularly in the central parts where only few myeloid and 
erythroid cells and megakaryocytes are to be seen. Also the massing 
of marrow cells at the periphery of the explant, seen in the 48-hour 
old explant, is far less pronounced. At this time a proliferation of stroma 
cells begins. In the periphery of the explant single and groups of spindle 
cells separate themselves from the stroma meshes and grow outwards 
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into the plasma. The primitive blood cells, that are found singly or 
in small groups between the stroma cells, are well preserved and show 
occasional mitoses. They may be situated also between the out- 
growing fibrocytes, always in a small number. 

Both erythrocytes and normoblasts are still numerous in this stage. 
Megakaryocytes are well preserved. 

The original organ structure of the bone marrow is hardly preserved 
in the explant examined after 96 to 120 hours of incubation. The pro- 
liferation of stroma cells, turning into fibrocytes, which has begun 
after 72 hours, has markedly progressed, not only in the periphery, 
but also in the central parts of the explants. The network of the stroma 
is collapsed and partly replaced by proliferating spindle cells. Among 
them myeloid elements in various stages of maturation are still present, 
and their multiplication is evidenced by the presence of mitoses, but 
their number is small. Even after 120 hours of incubation polymorpho- 
nuclear leukocytes, single or in groups, are to be found in the explant 
itself and also in the plasma clot. The erythrocytes are often still well 
preserved. Megakarvocytes occasionally show signs of degeneration, 
the nuclei having become pycnotic. 

Comment. ‘The experiments on explanted bone marrow have shown 
that bone marrow placed in a plasma medium in vitro gradually loses 
its organ structure. In the course of time the myeloid cells migrate 
from the explant and the stroma cells turn into fibrocytes. After 
t to 5 days the bone marrow in vitro is thus transformed into a culture 
of common spindle cells, interspersed with a few specific bone marrow 
cells, whose number continues to decrease. The process, however, 
which takes place during this period, is not one of depletion of paren- 
chyma and dedifferentiation only. Before these occur the blood ele- 
ments of the bone marrow undergo multiform changes, the description 
and interpretation of which form the content of this report. 

The explanted bone marrow continues its activity in vitro at an 
even higher rate for a period, and it is only after this phase of activa- 
tion that regression sets in. 

The functional activity of the bone marrow in vitro is manifested 
by two essential phenomena, cell maturation and cell multiplication. 

Cell maturation involves equally the blood elements of both the red 
and white varieties. On inspection of the 24-hour old explant, one is 
impressed by the increased number of segmented leukocytes as well 
as of red cells, as compared with the control piece. Mature leukocytes 
fill in the trabeculee and are present in large numbers in the central 
zone of the sections. Mature red cells are found in large masses, some- 
times in the form of lakes, at times surrounded by endothelial cells. 
The extent and the density of these aggregates are far greater than 
can be observed in normal bone marrow. 

As mentioned above, maturation of erythrocytes could be assumed 
only by inspecting the histologic sections of the explant; to count them 
would be misleading. The relative increase in number of leukocytes 
could, on the other hand, be substantiated by differential cell counts 
made on the myeloid cells of the original bone marrow sections and the 
explanted fragments. 
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The question if maturation of blood cells takes place in vitro has 
been discussed by a number of authors and is still undecided. 

Foot,'* the first to study systematically cultures of chicken bone 
marrow, believed that he had seen the transformation of lymphoid 
cells (x-cells, large mononuclear leukocytes) into myelocytes and further 
into polymorphonuclear leukocytes. The same lymphoid cells may, 
according to this author, also develop into histiocytes. 

Rasmussen,'” in his experiments on cultures of rabbits’ bone marrow, 
based his assumption, that maturation of myeloid cells takes place, 
in vitro on the following observations: (1) the presence of mature 
leukocytes in cultures after longer periods of incubation, in spite of 
the short life span of these cells; and (2) the shift in the proportion of 
mature to immature cells in favor of the first. In the course of cultiva- 
tion observation of extrusion of the nuclei of normoblasts in bone 
marrow culture led this author to the conclusion that normoblasts 
mature in vitro into erythrocytes. 

Van Herwerden,! too, was able to observe the maturation of normo- 
blasts in vitro by extrusion of their nuclei. 

Spadafina," experimenting on cultures of rabbits’ and guinea pigs’ 
bone marrow, thought it probable that hemocytoblasts may develop 
into myelocytes and that normoblasts lose their nuclei and become 
erythrocytes, but Rasmussen states that no. differentiation of the 
precursors of the normoblasts can be observed. 

Under the conditions of our experiments we were able to establish with 
certainty the maturation of white blood cells in vitro; and to regard as 
highly probable the maturation of red blood cells. 

Not only maturation but also multiplication of blood cells takes 
place in the bone marrow explants in vitro. Precursors of erythrocytes 
and leukocytes could often be seen in a state of mitotic division. 
Moreover, the number of mitoses in stem cells, myelocytes, and erythro- 
blasts is always higher in the explanted than in the original bone 
marrow. The mitotic activity of the blood cells in vitro remains as 
long as immature cells are present, even after 5 days of incubation. 

The histologic picture of the functioning bore marrow in vitro is 
very characteristic and differs in many features from that in vivo. 
Despite the fact that both aspects of bone marrow activity, multiplica- 
tion and maturation, take place simultaneously in bone marrow 
explants in vitro in the same way as in vivo, the regulation of the cellular 
composition of the bone marrow in vitro is different and incomplete. 
Mature blood cells enter the blood stream in the living organism; they 
remain, however, within the culture, if explanted. Here they dis- 
tribute themselves in the explant according to their locomotor capaci- 
ties. The great motility of the leukocytes causes them to migrate from 
their place of origin to the periphery of the fragment and eventually 
into the free plasma. The mature red cells stay behind in the fragment. 
In this way the different cell types are sorted out zonally. Furthermore, 
bone marrow in vivo exhibits multiplication and maturation equally 
throughout its extent. Jn vitro, on the other hand, presumably on 
account of environmental factors, maturation of leukocytes takes place 


= 
: 


RACHMILEWITZ, ROSIN! STUDIES ON BONE MARROW 25 


predominantly in the central region of the marrow fragment, while 
multiplication is manifested more at the periphery. This is why in 
the beginning of incubation the center contains mainly mature cells, 
and the periphery mainly immature cells. 

In normal bone marrow multiplication just balances maturation, 
and the release of mature white and red cells into the blood stream 
occurs at a certain pace, so that the relative proportions of the cell 
types present in the marrow remain practically the same. Jn vitro the 
multiplication of the primitive blood cells does not keep pace with 
maturation and migration, and mature cells are only partly replaced. 
Thus the number of specific bone marrow elements is reduced from 
day to day and the bone marrow becomes depleted. 

No doubt can exist that this depletion is not brought about by a 
total /oss of mitotic capacity on the part of the myelocytes and stem 
cells. As stated above, this capacity persists as long as primitive blood 
cells are present. It may be that this multiplication is insufficient in 
quantity, but it should be considered that the depletion of the bone 
marrow may also be due to a deficiency -in the supply of specific blood 
cell elements by the altered stroma matrix. The bone marrow stroma 
is the first to lose its specific properties. At the time when myelocytes 
and stem cells are still present in a state of integrity, the reticular 
elements of the bone marrow begin to appear as fibroblasts. After 
72 hours of incubation, when the cell content of the bone marrow frag- 
ment definitely decreases, the proliferation of fibroblasts sets in. This 
process of bone marrow depletion and fibroblast proliferation results 
finally in almost complete disintegration of the bone marrow as a 
specific functioning tissue, which becomes replaced by common 
mesenchyme cells. 

As stated in our introduction, the object of this investigation was 
to establish a physiologic model which would help in the analysis of 
the factors which govern normal and pathologic blood cell formation 
in the bone marrow. The above-described method of bone marrow 
explantation, and the observations made on the explanted bone 
marrow, give reason to assume that this may be possible. 

The bone marrow in vitro continues for a certain period of time 
the specific functional activity, even at an increased rate. This period 
of functional activity of bone marrow in vitro can be made use of in 
the study of the factors which affect the bone marrow function. 

These studies are to be the subject of subsequent reports. 

Summary. |. A method is described which enables bone marrow 
fragments to survive in vitro for a certain period of time with preserva- 
tion of its specific organ properties. 

2. Maturation and multiplication of white and red cells was observed 
to take place in explanted bone marrow; maturation of polymorpho- 
nuclear leukocytes in vitro was proved by differential cell counts. 

3. The period of functional activity of the explanted bone marrow 
is followed by depletion of the marrow parenchyma and fibroblastic 
proliferation of the stroma. 
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Ir has been observed that gramicidin is more toxic than tyrocidine 
for small wandering cells migrating from explants of mesenteric lymph 
node of the rabbit.!. The largest amount of tyrocidine which could be 
used in this type of preparation did not cause a significant degree of 
inhibition. In order to compare the relative cytotoxic effect of tyro- 
thricin and its fractions, gramicidin and tyrocidine, experiments were 
done in which tissues were grown in a plasma clot in Carrel flasks for a 
period of 4days. Rabbit spleen was used as a source of tissue because 
it is fairly homogeneous and provides a good source of large wandering 
cells or macrophages. 


Experimental Studies. Plasma and tissue extract were prepared in a man- 
ner previously described.! Young, adult, male rabbits were used exclusively 
and the plasma, serum and tissues used in each experiment were obtained from 
the same animal. A serum-chick-embryo extract was made by extracting 
chick embryos of 8 days of incubation with rabbit’s serum in the proportion 
of one embryo to 5 ee. of serum. The spleen was removed from the rabbit 
aseptically as soon after death as possible. Fat and mesentery were removed 
from the spleen which was fragmented without any attempt to remove the 
capsule. Fragments of a suitable size, approximately 1 to 2 mm. across, 
were placed in Tyrode’s solution in three matched groups of 12 fragments each. 
One group of 12 fragments was used in cultures of the control series and the 
other two groups comprised the test series. To one of the test series was added 
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one of the products of B. brevis and to the second test series was added an 
equal amount of another fraction of the soil bacillus. Thus, the effect of 
similar amounts of two fractions could be compared at one time. 

In addition, a group of experiments was done in order to find the amount of 
variation in extent of growth exhibited by the various cell types originating 
from the splenic fragments. Each experiment in this group consisted of three 
normal series of 12 fragments each. No bactericidal agent was added to 
cultures in this group of experiments. 

The bactericidal agents used in the test series were added to the tissue 
extract before the cultures were made. The crude tyrothricin and purified 
tvrocidine hydrochloride used in this study were obtained through the courtesy 
of Sharp & Dohme. Purified gramicidin was prepared by Osterberg according 
to the method of Hotchkiss and Dubos. Stock solutions were prepared con- 
taining 2°; of the bactericidal substances in 95°% alcohol. At the time of 
culturing, dilutions of the stock solution were made in Tyrode’s solution. 
The resulting suspensions were added to the serum-chick-embryo extract in 
an amount that comprised one-twentieth of the total volume of the media 
used in making the preparation. The pH of the medium as determined by 
the glass electrode was not altered by the amounts of bactericidal substances 
used. Suitable dilutions of 95°; alcohol in Tyrode’s solution were added in a 
similar manner to the control series. 

Cultures were planted in D5 Carrel flasks. Each preparation consisted of 
0.5 ce. of heparinized plasma, 1 ec. of serum-chick-embryo extract containing 
the test substance and 4 explants of spleen placed in the resulting tissue culture 
clot. Three flasks, each of which contained 4 fragments, or a total of 12 frag- 
ments, were used for each experimental condition. All of the cultures com- 
prising a single experiment. were completed in as short a time as possible. 
The flasks were corked and sealed with a mixture of paraffin and petrolatum. 

When clotting was complete, a camera lucida drawing was made of the 
outer edge of each fragment at a magnification of X7. The cultures were 
then incubated at 37.5° C. for 4 days. After 96 hours of incubation the 
cultures were removed from the incubator and measurements were made of the 
extent of migration of the large wandering cells. This was done with the use 
of an ocular micrometer at a magnification of X60. A measurement was made 
of the radius of the widest part of the migration zone from the edge of the 
original fragment to the periphery of the migration zone. Measurements were 
determined to the nearest 10 unit mark on the ocular micrometer. The average 
value in micrometer units was determined for each series of 12 cultures. 
The areas of the tracings of the original fragments were measured with a 
planimeter and the values expressed in planimeter units. 

Tissue Culture Observations. Microscopic examination of the living 
cultures to which no bactericidal agent was added revealed the follow- 
ing sequence of events. During the first 24 hours of incubation many 
small wandering cells appeared in the migration zone. These con- 
sisted of polymorphonuclear leukocytes, lymphocytes and a few mono- 
cytes. The resulting mixed cell picture varied somewhat in different 
animals and a quantitative estimation of the degree of migration at 
this time gave irregular results. There was some extension of migra- 
tion of the small wandering cells on the 2d day; however, they began 
to degenerate rapidly after the Ist day of migration. On the 2d day 
large wandering cells began to appear near the fragment. These cells 
increased in number and size, engulfing cellular débris in the migration 
zone. By the 4th day the macrophages had migrated beyond the 
limits of migration of the leukocytes. At this time many of the 
macrophages had become granular in appearance and there was little 
further migration after the 4th day. On the 2d or 3d day of incubation 
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fibroblasts began to grow out from the explant, and by the 4th day 
there was usually a narrow zone of fibroblastic growth around each 
explant. 

The addition of toxic amounts of the three products of the soil 
bacillus caused varying degrees of cellular degeneration which affected 
all cell types to a somewhat similar extent. No qualitative differences 
between the action of tyrothricin, gramicidin and tyrocidine were 
observed in the unstained specimens. Cultures showing definite inhi- 
bition of migration of macrophages also showed a visible increase in 
degeneration of these cells as well as of the granular leukocytes and 
lymphocytes, The reaction of the growth of fibroblasts in the presence 
of the products tested was very irregular and further growth of the 
fibroblasts after the 4th day resulted in the new growth pulling away 
from the clot in many instances. For this reason reliable quantitative 
determinations could not be made on the fibroblasts. 


TABLE 1.—MEASUREMENTS RECORDED ON MIGRATION OF MACROPHAGES FROM 
EXPLANTS OF NORMAL RABBIT SPLEEN 


Experiment 1 (Control Series) 


Series | Series 2 Series 3 
Radius of Radius of Radius of 

Fragment migration of Fragment migration of Fragment migration of 

size macrophages size, macrophages size macrophages, 

planimeter ocular microm planimeter ocular microm planimeter ocular microm- 

llask units eter units units eter units units eter units 

1 @ 854 690 0 606 710 0 605 770 
1 0 587 650 0.721 760 0 684 760 
l 0.733 820 0. 608 750 0 679 760 
l 0 643 680 0 690 700 0 745 S40 
2 0.644 750 0 421 540 0 584 680 
2 0 532 TSO 0 556 740 0 670 790 
Z 0 662 670 0 751 640 0 701 SOO 
2 0.449 740 0.515 710 0 560 650 
3 0 469 640 0.716 790 0 772 790 
3 0 650 S40 0 S586 640 0 65S 610 
3 0.665 780 0 547 740 0 482 750 
3 0.778 730 0 758 750 0 548 690 
Mean 731 706 741 
Standard deviation 66 69 6S 


Quantitative Observations. A study was made of the group of experi- 
ments in which no drug was added to the cultures. This was done in 
order to find the degree of variation existing between the three normal 
series of cultures and also to determine some of the factors influencing 
the results. Data from a typical experiment are presented in detail 
in Table 1. It can be seen that there was no definite relation between 
the size of the individual fragment and the extent of migration of 
macrophages. This was found to be the case in other experiments in 
the normal group. There was considerable variability of the extent 
of migration about the fragments within each series; however, the 
means are in good agreement. Table 2 shows the extent of variability 
in 6 such experiments. For convenience, the extent of migration of 
the second and third series of cultures, respectively, has been compared 
with that of the first series just as in the experiments in which germi- 
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cides were employed. The variability determined in this way did not 
exceed 10°. There was a great deal of variation between experiments 
performed on different days, which necessitated a direct comparison 
of the cultures containing germicides with a normal control series in 


each experiment. 


TaBLe Micration oF MacropHAGES FrRoM EXpLANtTs OF NORMAL 


Senes | 


Radius of 

Exper migration, 
ment mean* 

| 731 + 19 

2 481 + 20 

5 492 + 22 

552 = 37 

5 759 + 25 


6 613 = 3S 


* The value following the + 


TaBLe 3.—-Errect oF 10 wa. 


RABBIT SPLEEN 
Control Group 


Series 2 


Radius of % 
migration, difference 
mean from Series | 

706 + 20 ~3.8 
477 + 23 —0.8 
iS3 + 24 -1.8 
566 = 31 +2.5 
752 = 43 
649 = 20 


Series 3 


Radius of 


migration, 
mean from Series | 
741 + 20 +14 
497 + 17 
468 + 25 
559 + 22 +1.3 
831 + 25 +95 
643 + 26 +49 


is the standard error of the mean. 


PER Cc. OF GRAMICIDIN AND TYROTHRICIN ON 


MiGRATION OF MacropHaGes From oF NORMAL RABBIT SPLEEN 


Series 1 


Control 


Radius of 


Experi migration, 
ment mean* 
l 19S += 34 
2 195 + 16 
3 380 + 18 
} 557 = 19 
5 534 + 14 


Series 2 


10 we. per ce. gramicidin 


Radius of % 
migration, difference 
mean from control 
315 = 14 — 36.7 
213 + 6 —57 0 
125+ 9 —67.1 
307 + 11 —44 9 
288 += 16 —46 1 


Series 3 


10 we. per ee. tyrothricin 


Radius of % 
migration, difference 
mean from control 
352 + 16 —29 3 
376 + 18 — 34.0 
272 + 14 —28 4 
146 + 21 —19 9 
408 + 23 — 23.6 


* The value following the + is the standard error of the mean. 


TABLE 4.—EFFect oF 20 


Series 


Control 


Radius of 

Experi- migration, 
ment mean* 

l 629 + 16 

2 621 + 27 

3 492 + 39 

516 + 25 

5 337 += 16 


wG PER Cc. oF GRAMICIDIN AND TYROCIDINE ON 
MiGkATION OF MacropHacres From ExpLant oF NorMAL RABBIT SPLEEN 


Series 2 


20 ug. per ce. gramicidin 


Radius of % 
migration, difference 
mean from control 
3¢¢ = 21 —40 1 
138 + 18 -77.8 
285 + 32 —42.1 
208 + 10 —59 7 
126 = 11 —62.6 


Series 3 


20 wg. per cc. tyrocidine 


Radius of % 
migration, difference 
mean from control 
634 + 33 +08 
653 = 31 +52 
506 + 31 +2.8 
553 = 17 +7.2 
317 + 26 —5 9 


* The value following the + is the standard error of the mean. 


TaBLe 5.—Errecr or 100 


Series 1 


Control 


Radius of 

Experi- migration, 
ment mean* 

1 527 + 21 

2 793 + 28 

3 684 + 17 

4 516 + 21 

5 499 + 30 


uG. PER Cc. TyYROTHRICIN AND TYROCIDINE ON 
MiGRATION OF MacropHaGes From ExpLant oF NORMAL RABBIT SPLEEN 


Series 2 


100 yg. per ec. tyrothricin 


Radius of % 
migration, difference 
mean from control 

117 = 11 —77 8 
171 + 10 —78 4 
252 + 25 — 63.2 
189 + 10 —63 4 
152 + 12 —69.5 


Series 3 


100 wg. per ce. tyrocidine 


Radius of % 


migration, difference 
mean from control 
433 += 20 —17.8 
642 + 18 —19 0 
468 +> 40 —31 6 
445 + 19 —13.8 
475 + 36 — 48 


* The value following the + is the standard error of the mean. 
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When 10 ug. per cc. of either gramicidin or tyrothricin was added 
to the test series of cultures, there resulted a definite decrease of migra- 
tion of the macrophages. Gramicidin caused more inhibition than 
tyrothricin (Table 3). On the other hand, 20 yg. per cc. of tyrocidine 
did not inhibit migration (Table 4). A significant, but comparatively 
small degree of inhibition resulted from the use of 100 ug. per ce. of 
tvrocidine (Table 5). It is difficult to compare accurately the relative 
toxicity of these agents; however, the results obtained permit the 
conclusion that gramicidin is more toxic than either tyrothricin or 
tyrocidine. For example, 10 ug. per cc. of gramicidin caused a greater 
decrease of migration than 100 ug. per cc. of tyrocidine. Furthermore, 
tyvrothricin is definitely more toxic than tyrocidine. In Table 6 
appears a summary of the results obtained in the entire group of experi- 
ments included in this study. 


TABLE 6.—SuMMARY—INHIBITORY EFFecT OF Various DILUTIONS oF DRUGS 
ON THE MIGRATION OF MACROPHAGES 


Amount Experi- % inhibition on migration 
Drug ug. per ce ments of macrophages 
Control 6 9.5 
Gramicidin 10 5 -36 7 to —67.1 
Gramicidin 20 5 40. 1 to —77.8 
Tyrothricin 10 5 19 9to —29.3 
Tyrothricin 100 5 -63.2 to —78.4 
Tyrocidine 20 5 5 9to+ 7.2 
Tyrocidine 100 5 Sto —31.6 


Comment. Present methods of extraction indicate that tyrothricin 
consists of 10% to 20% of gramicidin and 40% to 60% of tvrocidine. 
The results of the present experiments would indicate that the toxicity 
of tyrothricin is slightly greater than one would expect from its theo- 
retical content of gramicidin and tyrocidine. This may be due to the 
fact that not all of the gramicidin is removed by the present methods 
of separation. At any rate, it appears that most of the cytotoxicity 
of tyrothricin is accounted for by its content of gramicidin. 

It should be emphasized again that the cytotoxicity of products of 
B. brevis is low compared with that of a number of other germicides. 
This agrees with the absence of deleterious effects on the tissues when 
aqueous suspensions of these substances are used in the local treatment 
of infections. The amount of gramicidin necessary to cause a decrease 
in migration of lymphocytes of 20% to 25% in 24 hours is 100 ug. per ee." 
On the other hand, only 0.5 wg. per ce. of gramicidin will cause com- 
plete hemolysis of erythrocytes suspended in the tissue culture medium 
in the same time.’ In spite of their low toxicity for tissues, the prod- 
ucts of B. brevis, gramicidin in particular, are lethal in small amounts 
when injected into the blood stream.4* In addition to the destruction 
of erythrocytes, there is also the possibility that other cell systems are 
subject to damage, particularly when relatively large amounts are 
given and the animal dies in a few hours. Some of the experiments 
reported by Robinson and Molitor indicate that this might be the case.‘ 
When smaller amounts are given over a longer period of time as in the 
experiments of MacLeod, Mirick and Curnen, destruction of erythro- 
cytes appears to be an important factor. 
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Conclusions. When the toxicity of the products of B. brevis is deter- 
mined by their ability to inhibit the migration of macrophages from 
the normal rabbit’s spleen in a medium composed of serum, plasma and 
chick-embryo-extract, it appears that gramicidin is most toxic; tyro- 
thricin is next in order of toxicity, and tyrocidine is much less toxic 
than either gramicidin or tyrothricin. The greater part of the cyto- 
toxicity of tvrothricin is accounted for by its content of gramicidin. 
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THE CLINICAL SIGNIFICANCE OF LOUD AORTIC AND APICAL 
SYSTOLIC HEART MURMURS WITHOUT DIASTOLIC MURMURS* 
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(From the Massachusetts General Hospital and the Veterans’ Administration Hospital) 

Tue clinical significance of systolic heart murmurs continues to be a 
controversial subject ever since they were identified over 100 years 
ago. In the earlier years of the practice of auscultation, the subject 
of heart disease revolved almost entirely around the presence or absence 
of murmurs which were given paramount significance. At that time 
valve defects occupied a position analogous to that of etiology under 
our present system of diagnosis. Sir James Mackenzie realized the 
fallacy of such an extreme concept with regard to apical systolic mur- 
murs and began a campaign to discourage the idea that systolic mur- 
murs were of fundamental importance as evidence of heart disease. 
This campaign was carried on by his pupil, Sir Thomas Lewis. They 
were so successful in this work that the profession departed radically 
from the original view. Indeed it seems that for the most part physi- 
cians have come to regard systolic murmurs anywhere as of little 
significance. Mackenzie did not believe that systolic murmurs should 
be ignored, since he stated that the systolic murmur is one of the 
common physical findings in heart disease, but he did wish to emphasize 
that the systolic murmur is not usually an important finding. 

So general an acceptance by the profession of the unimportance of 


* Published with the permission of the Medical Director of the Veterans Administra- 
tion, who assumes no responsibility for the opinions expressed or the conclusions drawn 
by the authors. 
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systolic murmurs made it necessary for those interested in heart dis- 
ease to attempt a clarification of the issue. This task has been of even 
greater magnitude than that originally undertaken by Mackenzie, and 
is still far from completed. Our own interest in it has extended over 
a considerable number of years. In 1927 one of us (P. D. W.),° after a 
study of apical systolic murmurs, found that longevity was decreased 
in the presence of loud systolic murmurs, and concluded that the 
prognosis became increasingly grave with the increased intensity of 
the murmur. With added experience since then, the present follow-up 
study was undertaken to include aortic in addition to apical systolic 
murmurs in the absence of diastolic murmurs. The clinical importance 
of the latter is universally acknowledged. 

Material. ‘This report is the result of ‘a follow-up study of private 
cases seen by us 10 or more years ago. We chose those cases who, when 
first seen, had a loud systolic murmur heard best at either the aortic 
or apical area, without a diastolic murmur being present. We under- 
took to determine the status of these patients after an elapsed period 
varying from 10 to 21 years. 

For the present study we included only those cases in whom the 
murmur was recorded as being loud or very loud (Grades 4, 5 and 6 of 
Levine's classification of murmurs). The rigidity of the criteria is 
attested to by the fact that only 273 such murmurs were found in the 
records of 6413 cardiovascular cases. Systolic murmurs of slight or 
moderate intensity (Grades 1, 2, and 3 of Levine’s classification) were 
omitted; we hope to follow up those at a future date. 

With respect to location, it may be said that all of these murmurs 
were widely transmitted; however, they were included only when it 
was definitely stated that the maximum intensity was either at the 
aortic or apical area. We have found that loud systolic murmurs 
arising in the aortic valve area are often well heard at the cardiac apex 
but not well heard at the lung bases, while loud systolic murmurs aris- 
ing at the mitral area are well heard at the lung bases but not at the 
aortic area. This is a helpful but little recognized criterion. 

By interviewing the patients personally or by letter, or through the 
patients’ physicians or relatives, we were able to get satisfactory up-to- 
date information concerning 187 of the original 273 patients. Follow- 
up data on the remaining 86 cases were either inadequate or missing. 
There were 72 females and 115 males. The average age of the group 
at the time of the first examination was 56 years; 49 were under the 
age of 50 when first seen by us. 

The accumulated data were analyzed in several respects but we were 
particularly interested in prognosis. 

Analysis Relative to Etiology, Sex, and Location of Murmurs. [rom 
the etiologic point of view we have divided the series into five groups. 
Those patients whose heart disease was caused by coronary arterio- 
sclerosis, hypertension, or both, were placed in the so-called degenera- 
tive group. In Table 1 it is evident that the incidence of “degenera- 
tive” heart disease was much greater than that of any other type. 
One hundred and twenty-four (66.39%) of the 187 cases were placed 
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in this group. As might be anticipated, the age of these patients was 
relatively. advanced when first seen. The average age of the group 
was 64 vears; only 4+ were under 50. 

Forty patients (21.3%) of the series were placed in the rheumatic 
group. The average age of these patients was 35 vears when they 
were first seen. Twenty-four (60°67) of these gave a definite history 
of rheumatic fever. This is quite comparable to the incidence of 
rheumatic history noted in stenotic mitral valve lesions in patients of 
this age group. 


Tasie 1.--Loup Sysrotic Murmurs Respect TO ErioLoGy, SEX AND 
LOCATION 


Degenera- Con- 
Sex Location tive Rheumatic genital Luetic Uncertain Total 
Potal 124 40 4 1 20 187 


In 20 patients (10.79%), the etiology of the heart disease was uncer- 
tain. In several cases the uncertainty revolved about the question 
of rheumatic etiology. In some, the presence of multiple etiologic 
factors was confusing and made classification impossible. In a few 
cases no definite cause could be determined. We believe that a con- 
siderable number of the cases in this group were rheumatic in type. 
The average age of the group at the first examination was 49 vears. 

In the remaining two groups there were 2 patients with congenital 
and | with luetic heart disease. 

Of the total of 187 patients there were 115 (61.4°7) males and 
72 (38.6%) females. The predominance of males was slightly higher 
among those with “degenerative” heart disease than in the group as 
a whole, 68.5% being of this sex. 

In the group of uncertain etiology the incidence of males was 60%, 
while in the rheumatic group only 40° were males. 

When the relative frequency of loud systolic murmurs with maxi- 
num intensity at the aortic and apical areas was considered, it was 
found that aortic murmurs were in the minority, only 18.1°% of the 
total number being so located. We found that systolic murmurs of 
this intensity at the aortic area unaccompanied by a diastolic murmur, 
were relatively uncommon. Among the 34 patients who had aortic 
systolic murmurs, aortic stenosis was diagnosed IS times and a ques- 
tionable diagnosis of aortic stenosis was made twice. In 3, the diagnosis 
was made after a considerable period of observation, the murmur being 
considered of maximum intensity at the apex on the first examination 
in 2 of these. A diastolic aortic murmur was recorded terminally in 
| patient. 

Etiology had no striking effect on the relative frequency of murmurs 
in the two locations. Aortic systolic murmurs constituted 20° of the 
total number noted in both the rheumatic group and the group of 
uncertain etiology. In the degenerative group aortic systolic murmurs 
were found in 16.1% of the patients. Also the relative frequency was 
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not affected by sex since in 18.2% of the males the murmurs was of 
greatest intensity at the aortic area as compared with 18% of the 
females. 

A Study of Mortality. The results of our follow-up study showed 
that of the total of 187 patients, 155 (82.8%) had died. The remaining 
32 patients were living at the time of our last information, which was 
10 or more years after their initial examination; however, since in some 
cases the last information was dated some time before these data were 
assembled some of these persons may have since succumbed. : 

The cause of death in the patients is both of interest and of impor- 
tance. We were unable to learn the exact cause of death in 13 patients. 
However, facts indicate that in 7 of these death was probably due to 
cardiovascular disease; no surmise was justified in the remaining 6. 
Of the 142 patients in whom the cause of death was determined, 131 
(92.2%) died of cardiovascular disease. In 122 (85.9%) death was 
directly cardiac in nature, subacute bacterial endocarditis accounting 
for 7 of these fatalities. There were 9 deaths due to cardiovascular 
disease, though not directly due to the heart. One exitus was caused 
by uremia, and in 8 a cerebrovascular accident was the terminal 
event. 

Disease not related to the cardiovascular system was responsible 
for 11 deaths, though heart disease may have been of some secondary 
importance in afew of these. Postoperative deaths occurred in 3 of the 
11 persons. Pneumonia was the cause of death in 3 others, while car- 
cinoma of the stomach, perforated peptic ulcer, liver damage due to 
cinchophen, an automobile accident, and tetanus, each accounted for 
| death. In Table 2 the known non-cardiac deaths occurring in each 
etiologic group are indicated by figures in parenthesis. 

The fact that 122 (65.2%) of these patients with loud systolic mur- 
murs are known to have died cardiac deaths indicates the prevalence 
of serious heart disease among these persons. 


TaBLE 2.—Loup Systotic Murmurs. Arrer 10 anp 15 YEAR 
INTERVALS ACCORDING TO ETIOLOGY 


Etiology 


Follow-up Total cases Mortality 
interval followed Living Dead %) 
Degenerative ; 10 yrs. 124 19 105 84.6 
(14) 
15 yrs. 119 2 117 98 3 
(16) 
Rheumatic 10 yrs. 40 21 19 47 5 
(3) 
15 yrs 33 8 25 75.7 
(4) 
Cause 10 yrs. 20 10 10 0 0 
15 yrs. 15 3 12 80.0 
Congenital 10 yrs. 2 1 l 50.0 
15 yrs. l 0 l 100.0 
Luetic 10 yrs. l l 0 0.0 
15 yrs. 0 0 0 0.0 
Total 10 yrs. 187 52 135 
15 yrs. 168 13 155 92.0 


Numbers in parentheses indicate those who died of non-cardiac cause. 
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Status After 10 and 15 Year Intervals. It was considered advisable to 
determine the exact status of these patients at the end of a definite 
follow-up interval. Since the status of all 187 patients was known at 
the end of 10 vears, this was taken as one follow-up period, and since 
by coincidence all known deaths occurred within 15 vears following the 
initial examination, this was taken as a second follow-up period. Of 
those patients who survived 10 years all trace was lost of 19 before 
15 vears had elapsed; therefore, only 168 patients were included in the 
15 vear follow-up. In Table 2 the mortality of each etiologic group, 
as well as the total mortality for each of these periods, is indicated. 

By the end of 10 vears 135 (72.1%) of the 187 patients followed, had 
succumbed. The mortality among those with degenerative heart 
disease was extremely high, 84.6% having died. Though the death 
rate among those with heart disease of rheumatic and of uncertain 
etiology was less, it was still high, 47.5°% of those with rheumatic heart 
disease and 50% of those with heart disease of uncertain etiology hav- 
ing died. 

If those patients who were known to have died non-cardiac deaths 
are eliminated, we find that 73.5% of the degenerative, 40% of the 
rheumatic, and 50% of the group of uncertain etiology died within 
10 vears. 

At the end of an elapsed period of 15 vears 155 (92° %) of the 168 
patients followed were dead. Nearly all (98.3%) of those with degen- 
erative heart disease were dead. Of those patients with rheumatic 
heart disease 75.7% were dead and 80% of those with heart disease of 
uncertain etiology had succumbed. If non-cardiac deaths are elimi- 
nated, the mortality of the degenerative group is reduced to 84.8%, 
that of the rheumatic group to 60.6%, while that of the group of 
questionable etiology is unchanged. 

Since there are included 13 deaths in which the cause was not 
ascertained it cannot be assumed that all deaths other than those 
designated as non-cardiac were due to heart disease. While some of 
these may have died of other causes the number would not be sufficient 
to alter materially the mortality percentages given after the known 
non-cardiac deaths were deducted. 

Though it is not known how many of those patients with rheumatic 
heart disease would have died cardiac deaths had not death from a 
non-cardiac cause intervened, it seems fair to conclude that loud systolic 
murmurs of rheumatic etiology have a somewhat better prognosis. 
We believe that there are several reasons for the marked difference in 
mortality between the degenerative and the rheumatic types of heart 
disease. First, the course of degenerative heart disease is usually 
shorter than that of the rheumatic type. The fact that the average 
age of those with rheumatic heart disease was nearly 30 vears less than 
that of the degenerative group also had a marked influence on the 
death rate. We believe that a more important reason, and one closely 
related to the presence of the murmur itself, is that loud systolic mur- 
murs in the apical region in those with degenerative heart disease are 
due to relative mitral insufficiency, cardiac hypertrophy and dilatation 
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peng both more frequent and more marked. 
of cardiac reserve which this implies is reflected in the mortality of 


the group. 


TABLE 3.—Lotup 


Systotic 


THE 
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The serious impairment 


RELATION OF SEX AND LOCATION 


oF THE Murmur TO 
Elapsed Mortality 
inter Potal Alive Dead %) 
Male 
Apical 10 yrs 21 73 77.6 
15 yrs S7 7 SO 91 9 
\ortic 10 yrs 21 i 17 SO 9 
15 yrs 20 l 19 95 0 
otal 10 yrs 115 25 90 78 2 
15 yrs 107 s 99 92 5 
Female 
Apical 10 yrs 50 19 10) 67 6 
15 yrs 50 16 9? 
Aortic 10 yrs 13 Ss 5 38 4 
15 yrs 11 | 10 90 9 
Total 10 yrs 72 27 15 62.5 
15 vrs 1 5 56 


Relation of Sex and Location of the Murmur to Mortality. In ‘Table 5 
mortality for both 10 and 15 vear follow-up periods is considered with 
respect to the sex of the patient and the location of the murmur. 

At the end of 10 vears the males had a death rate considerably higher 
than the females, 78.20% as compared to 62.5°%% having died. By the 
end of 15 vears this difference had disappeared, the mortality among 
the females was 91.6 and for the males 92.5% 

It is evident that in this series the 10 vear expectancy of females 
was definitely better than that for males. This existed irrespective of 
the location of the murmur though the difference was more marked in 
those with aortic murmurs. In females with aortic murmurs only 
38.4% succumbed within 10 vears, while 80.9% of the males died. 
In those patients with apical murmurs the mortality among females 
was 10° less than that for the males. 

When the relation of the location of the murmur to mortality was 
considered it was found that during the first 10 vears the death rate 
was higher for those with apical murmurs than for those with aortic 
murmurs. Of the 153 patients, 118 (73.8) with apical murmurs 
had died, while only 22 (59.6) of the 34 patients with aortic murmurs 
had succumbed. However, as with the factor of sex, by the end of 
15 vears this difference had been erased. At the end of this period 
91.9% of those with apical murmurs and 92.9% of those with aortic 
murmurs were dead. 

In view of the high mortality among these patients it is pertinent 
to comment on the longevity. Among those with degenerative heart 
disease only 2 died under the age of 50. All others were known to 
have lived bevond this age. Of the 40 patients, 16 with rheumatic 
heart disease lived bevond-50 vears of age. In 10, death came after 
this age, while 6 were living bevond 50 when last heard from. Death 
came before the age of 50 to 15, while 9 were living at an age less than 50. 

Among the cases with heart disease of unknown etiology, 6 of the 
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12 deaths occurred after 50, while 5 of the patients were known to 
have been living beyond this age. Six patients died before they 
reached 50, while 3 were living at an age less than 50 at the time of our 
last information. The one patient with luetic heart disease was living 
beyond the age of 50, while 1 patient with congenital heart disease 
was living at less than this age when last heard from. The other 
case of congenital heart disease died before reaching 50. 

In summary, of the 187 cases, 150 lived bevond 50 vears of age, 13 
were living at an age under 50, while only 24 of the 155 deaths occurred 
before 50. 

Two facts regarding those patients who were living at the end of the 
two follow-up periods are worthy of mention. First, as to etiology 
of those 52 who survived 10 vears, 21 were rheumatic, 19 were degen- 
erative, 10 of questionable etiology, 1 congenital and 1 luetic. Among 
the 13 patients who survived 15 vears, 8 were rheumatic, 2 were degen- 
erative, and 3 were of questionable etiology. Secondly, the average 
age at the time of the first examination for those who survived 10 vears 
was 42, while the average was 37 for those who survived 15 vears. 
This seems significant in view of the fact that the average age for the 
group as a Whole was 54 vears. 

The Relation of Heart Size to Mortality in Patients With Loud Systolic 
Murmurs. Heart size is established as one of the most important 
determinations in the practice of cardiology, likewise there has been 
much attention paid to the correlation of heart size and prognosis. It 
is generally accepted that the greater the degree of cardiac enlargement 
the more grave is the outlook. 

As previously stated of our total group of 187 cases, 155 are known 
to have died while 32 were living at the time of our last information 
10 or more years after first being seen. In Table 4 we have shown the 
relation of heart size to mortality and also have included the factors 
of location of the murmur and etiology of the heart disease present. 


TasBLe 4.--TuHe RevatTion oF SizE To 15 YEAR PATIENTS 
With Loup Systotic MuRMURS 


No Slight Moderate Marked 
enlargement enlargement enlargement enlargement 
Dead Living Dead Living Dead Living Dead Living 
Degenerative 
Apical 1S 2 23 1 33 2 25 0 
Aortic s 1 2 0 5 0 3 1 
Rheumatic: 
Apical 7 9 9 4 2 0 1 0 
Aortic 3 1 1 1 1 0 1 0 
Unknown: 
Apical 5 4 = 2 2 ] 0 0 
Aortic 0 1 0 0 2 0 1 0 
Congenital: 
Apical 0 1 0 0 0 0 0 0 
Aortic 1 0 0 0 0 0 0 0 
Luetic: 
Apical 0 0 0 0 0 0 0 0 
Total patients 42 20 37 S 45 3 31 1 


Mortality, % 67 7 82.2 93.7 96 8 
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In the older patients with degenerative heart disease heart size had 
little bearing on the high mortality which was present in this group. 
However, when it is considered that 5 of the deaths among those with 
normal heart size were non-cardiac and in 7 others the cause of death 
was not determined, it indicates that normal heart size probably por- 
tends a better prognosis. 

This is even more striking among those with rheumatic heart disease 
and normal heart size. While one-half of these people are dead, only 
3 of the 10 deaths were due to heart failure. Subacute bacterial endo- 
carditis accounted for 3 and 4 died of non-cardiac causes. There was 
apparently a definite relationship between heart size and mortality 
among those patients with rheumatic heart disease. This relationship 
seems to be present among those with heart disease of unknown etiology 
though the number is small. Among the 5 deaths occurring in patients 
with normal heart size, the cause was not known in 2. 

Though the number of patients with aortic murmurs is too small for 
a definite conclusion, our findings would indicate that the rather poor 
outlook is relatively unaffected by the heart size when the patient is 
first seen. 

The summary of mortality per cent at the bottom of Table 4 shows 
a definite increase in mortality with increasing heart size. This is even 
more striking when it is pointed out that only 21 of the 42 deaths 
among those with normal heart size were known to be due to cardiac 
failure. It would seem that a normal heart size justifies a better 
prognosis, this being particularly true if the heart disease is of rheu- 
matic etiology. 

Distribution of Deaths. It has been mentioned previously that all 
of the 155 deaths known to have taken place occurred within 15 vears. 

In Table 4 the distribution of these deaths has been indicated, ex- 
pressed in per cent of total deaths occurring during each year. It will 
be noted that the exact date of death was unknown in 7 cases; however, 
3 of these were known to have died within 10 years, and the other 4 
within 15 vears of the first examination. 

Seventy-four (47.7%) of the deaths occurred within the first vear. 
Sixty (S1%) of these were among the degenerative group, 13 (17.5%) 
had rheumatic heart disease, and in 1 the etiology of the heart disease 
was unknown. 

When the total number of cases in each etiologic group is considered 
there is no appreciable difference in mortality between the degenerative 
and rheumatic types of heart disease during the first vear, 51.9% of 
the degenerative and 52% of the rheumatic deaths having occurred 
then. By the end of 3 vears 70.8% of the total deaths had been ac- 
counted for; 73.5% of the deaths of the degenerative group, 64% of 
the rheumatic, and 50% of those of the group of uncertain etiology had 
taken place. In succeeding years the mortality was greatly diminished. 

The occurrence of such a large per cent of the deaths within 3 vears 
and of only 8 of these known to be non-cardiac in nature, indicates the 
severity of the heart disease which existed among these patients. 
The fact that most of these patients were seen in a consulting cardiac 
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practice may have some bearing since consultation is most usually 
obtained for patients who are regarded as having a serious disease. 
This early mortality cannot be entirely accounted for on this basis, 
however, since a considerable number of those who died relatively 
early had mild or no symptoms when first seen. It is interesting to 
note that the majority of the non-cardiac deaths, 12 of the 20, occurred 
after 3 vears had elapsed. 


Taste 5.--Loup Systrotic Murmurs. DistTRiBUTION OF DEATHS BY YEARS 
AND ETIOLOGY 


Survival Degen- Rheu- Unknown Con- Deaths 
period erative matic cause genital Luetic Total (%) 

Total deaths 117 25 12 1 0 155 100.0 
Died within 1 yr. 60 (3) 13.1) 1 0 0 74 47 7 
ite 2 14 3 (1) 3 1 0 21 13.5 
2to 3 12 (3) 1 2 0 0 15 9 6 
3to 4 3 (1) 1 (1) 1 0 0 5 3.2 
tto 5 5 0 0 0 0 5 3.2 
5to 6 3 (3) 0 1 0 0 4 2.5 
6 to 7 2 (2) 0 1 0 0 3 19 
T7to & 2 (1) 0 0 0 0 2 1.2 
Sto Y 0 1 0 0 0 1 1 6 
9 to 10 2 (1) 0 0 0 0 r 4 1.2 
” date 2 0 1 0 0 $ 1.9 
Total at 10 yrs. 105 19 10 1 0 135 87 0 
10 to 11 6 4 1 0 0 11 70 
ll to 12 3 (1) 0 0 0 0 3 1.9 
12 to 13 0 0 0 0 0 0 
13 to 14 0 0 0 0 0 0 
14 to 15 1 (1) 0 1 0 0 2 1.2 
” date 2 2 (1) 0 0 0 4 2.5 


Number in parentheses indicates patients who died of non-cardiac causes. 


Consideration of Various Factors in Relation to Prognosis. It would be 
valuable if certain factors could be determined which would aid in the 
prognosis of the individual case. With this in mind a comparison was 
made between some of the characteristics of those patients who died 
and those of a group of patients who, when last heard from, were living 
with either mild or no cardiac symptoms 10 to 21 years after they 
had come under observation. There were 28 such patients still alive; 
4 others were eliminated because of the severity of their symptoms. 

The average elapsed time from the date of the first examination was 
13.8 vears for the 28 cases. 

Age again appears to be an important factor since the average age 
of these patients was 33.9 vears when first seen. Ages varied from 
3 to 69 vears, there being 4 patients over 50, and 7 under 20. When 
compared with the average age of 60 for those patients who later died, 
there is a marked difference. 

Fifteen of those living were males, while 13 were females. This is a 
somewhat higher proportion of females than was present among the 
patients who died. 

Rheumatic etiology also is again emphasized in this comparison. 
Only 16.1% of those who died had this type of heart disease, while it 
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In the older patients with degenerative heart disease heart size had 
little bearing on the high mortality which was present in this group. 
However, when it is considered that 5 of the deaths among those with 
normal heart size were non-cardiac and in 7 others the cause of death 
was not determined, it indicates that normal heart size probably por- 
tends a better prognosis. 

This is even more striking among those with rheumatic heart disease 
and normal heart size. While one-half of these people are dead, only 
3 of the 10 deaths were due to heart failure. Subacute bacterial endo- 
carditis accounted for 3:‘and 4 died of non-cardiac causes. There was 
apparently a definite relationship between heart size and mortality 
among those patients with rheumatic heart disease. This relationship 
seems to be present among those with heart disease of unknown etiology 
though the number is small. Among the 5 deaths occurring in patients 
with normal heart size, the cause was not known in 2. 

Though the number of patients with aortic murmurs is too small for 
a definite conclusion, our findings would indicate that the rather poor 
outlook is relatively unaffected by the heart size when the patient is 
first seen. 

The summary of mortality per cent at the bottom of Table 4 shows 
a definite increase in mortality with increasing heart size. This is even 
more striking when it is pointed out that only 21 of the 42 deaths 
among those with normal heart size were known to be due to cardiac 
failure. It would seem that a normal heart size justifies a better 
prognosis, this being particularly true if the heart disease is of rheu- 
matic etiology. 

Distribution of Deaths. It has been mentioned previously that all 
of the 155 deaths known to have taken place occurred within 15 vears. 

In Table 4 the distribution of these deaths has been indicated, ex- 
pressed in per cent of total deaths occurring during each year. It will 
be noted that the exact date of death was unknown in 7 cases; however, 
4 of these were known to have died within 10 years, and the other 4 
within 15 vears of the first examination. 

Seventy-four (47.7%) of the deaths occurred within the first vear. 
Sixty (S1°%) of these were among the degenerative group, 13 (17.5%) 
had rheumatic heart disease, and in | the etiology of the heart disease 
was unknown. 

When the total number of cases in each etiologic group is considered 
there is no appreciable difference in mortality between the degenerative 
and rheumatic types of heart disease during the first vear, 51.9% of 
the degenerative and 52% of the rheumatic deaths having occurred 
then. By the end of 3 vears 70.8% of the total deaths had been ac- 
counted for; 73.5% of the deaths of the degenerative group, 64% of 
the rheumatic, and 50% of those of the group of uncertain etiology had 
taken place. In succeeding vears the mortality was greatly diminished. 

The occurrence of such a large per cent of the deaths within 3 vears 
and of only 8 of these known to be non-cardiac in nature, indicates the 
severity of the heart disease which existed among these patients. 
2 : The fact that most of these patients were seen in a consulting cardiac 
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practice may have some bearing since consultation is most usually 
obtained for patients who are regarded as having a serious disease. 
This early mortality cannot be entirely accounted for on this basis, 
however, since a considerable number of those who died relatively 
early had mild or no symptoms when first seen. It is interesting to 
note that the majority of the non-cardiac deaths, 12 of the 20, occurred 
after 3 vears had elapsed. 


Taste 5. Loup Systonic Murmurs. DistripuTion oF DeEaTHS BY YEARS 
AND 


Survival Degen- Rheu- Unknown Con- Deaths 
period erative matic cause genital Luetic Total (%) 

Total deaths 117 25 12 1 0 155 100 0 
Died within 1 yr. 60 (3) 13.1) 1 0 0 74 47 7 
lto 2 14 3 (1) 3 0 21 13.5 
2to 3 12 (3) l 2 0 0 15 9 6 
4 3 (1) 1 (1) l 0 0 5 3.2 
fto 5 5 0 0 0 0 5 3.2 
5to 6 3 (3) 0 0 0 2.8 
Hto 7 2 (2) 0 1 0 0 3 1.9 
7 to 8 2(1) 0 0 0 0 2 1.2 
Sto 9 0 1 0 0 0 1 16 
10 2 (1) 0 0 0 0 2 1.2 
” date 2 0 1 0 0 3 19 
Total at 10 yrs 105 19 10 l 0 135 S70 
10 to 11 6 } 1 0 0 11 7.0 
11 to 12 3 (1) 0 0 0 0 3 1.9 
12 to 13 0 0 0 0 0 0 
13 to 14 0 0 0 0 0 0 
14 to 15 1 (1) 0 1 0 0 2 1.2 
” date Z 2 (1) 0 0 0 4 2.5 


Number in parentheses indicates patients who died of non-cardiac causes. 


Consideration of Various Factors in Relation to Prognosis. It would be 
valuable if certain factors could be determined which would aid in the 
prognosis of the individual case. With this in mind a comparison was 
made between some of the characteristics of those patients who died 
and those of a group of patients who, when last heard from, were living 
with either mild or no cardiac symptoms 10 to 21 years after they 
had come under observation. There were 28 such patients still alive; 
+ others were eliminated because of the severity of their symptoms. 

The average elapsed time from the date of the first examination was 
13.8 vears for the 28 cases. 

Age again appears to be an important factor since the average age 
of these patients was 33.9 vears when first seen. Ages varied from 
+ to 69 vears, there being 4 patients over 50, and 7 under 20. When 
compared with the average age of 60 for those patients who later died, 
there is a marked difference. 

Fifteen of those living were males, while 13 were females. This is a 
somewhat higher proportion of females than was present among the 
patients who died. 

Rheumatic etiology also is again emphasized in this comparison. 
Only 16.1% of those who died had this type of heart disease, while it 
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Was present in 46.4% of those who were living. Heart disease of 
unknown etiology was present in 25%, and degenerative heart disease 
in only 21.4%. There was | case of luetic and | of congenital etiology. 
The incidence of “ degenerative’? heart disease among those who died 
was 75.4%, while 7.7% had heart disease of unknown etiology. 

Heart size would appear to be of some value in prognosis since only 
8 of the 28 living patients had enlarged hearts when first examined, 
while 72.9% of those who died showed enlargement. Furthermore 
only | of the survival group had more than slight enlargement, while 
of those who died 31 showed marked enlargement, 45 moderate, and 
37 slight enlargement, 42 no enlargement. While cardiac enlargement 
of more than slight degree is an ominous prognostic sign, normal 
cardiac size does not give much assurance since in about one-fourth of 
those in this series who died cardiac size had been normal. 

With respect to the characteristics of the murmurs in the two groups, 
there was only one difference noted. Masking of the first sound at 
the point of maximum intensity of the murmur was noted only once 
in the living, while it was not an uncommon finding in those with 
apical murmurs who died. In other respects the description of the 
murmurs in the two groups was widely variable except that all murmurs 
were uniformly loud and of long duration. 

In 14 of the living patients a detailed description of the murmur was 
given at the time of the last examination. In 9 the murmur was 
unchanged and in 2 the murmur of mitral stenosis had developed. 
In 1 case the murmur was described as being of moderate intensity 
after 15 vears. Two voung men were accepted for service in the 
armed forces during the present emergency, indicating a probable 
decrease in the intensity of the murmurs. There was no case in which 
the murmur was known to have disappeared. The development of 
diastolic murmurs was apparently rare in this series of cases, being 
recorded in 4 who later died, in addition to 2 instances mentioned 
previously; however, detailed descriptions of the murmurs were not 
frequently enough recorded terminally for us to be certain of this point. 

The location of the murmur had no significance in prognosis so far 
as these two groups of cases were concerned since the murmur was 
apical in location in 78.6% of the patients who were living, and in the 
same location in 81.3% of those who died. 

Palpable thrills were recorded in 23 of the 187 cases when first 
examined and were noted later in 2 cases. The thrill was at the apex 
in 9, and at the aortic area in 16. Among the 28 patients who were 
living there were 5 who presented thrills, 3 at the apex and 2 at the 
aortic area. It thus happens that thrills were proportionally more 
frequent among those patients who were living. 

It must be concluded that there was found no great basis for accurate 
prognosis, but rather simple trends. Among those who succumbed 
within 10 vears, the male sex predominated. It is apparent too that 
the younger the patient, the greater number of years he may be 
expected to survive. Also, closely related to age, is the fact that 
rheumatic etiology gave a somewhat better outlook. So far as physical 
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findings are concerned, masking of the first heart sound by the murmur 
and more than slight cardiac enlargement were unfavorable findings 
when present. Cardiac symptoms were absent or of insignificant 
character in all of those patients in the living group when first seen. 
Confidence in prognosis is not firmly established by our findings, how- 
ever, since patients not uncommonly died relatively early in whom 


there were no apparent characteristics which would indicate early 
death. 


Further Discussion. It has been the consensus during recent years 

that systolic murmurs cannot be dismissed as unimportant. Levine* 
considered all loud systolic murmurs as indicative of cardiovascular 
disease. Later Freeman and Levine! concluded that nearly all mur- 
murs of “ Grades 3 and 4” intensity were associated with organic heart 
disease. Scott* states that a systolic murmur in a person over 40 vears 
of age should always be suspec ted as a sign of heart disease. 

Statistics accumulated by insurance organizations have contributed 
much to support this concept. Starr’ found that persons having a 
transmitted apical systolic murmur had a death rate 83 times the 
normal. With a history of previous infection this was increased to 
15 times the normal death rate. The death rate was 12 times the 
expected normal in persons having a transmitted aortic systolic mur- 
mur. Cardiac enlargement was found further to increase the mortal- 
ity rate. 

Hfunter® in a study of the relation between cardiac murmurs and 
death rate obtained some very impressive results. The death rate 
was at least double the expected normal in persons who had a constant 
apical systolic murmur which was transmitted to the left. If, 
addition, there was slight cardiac enlargement the extra mortality 
over normal was 134%, and if moderate enlargement was present the 
extra mortality was 376° over normal. The constant transmitted 
aortic systolic murmurs were associated with an increase in mortality 
of 157° above normal. In cases of cardiac enlargement of mild or 
moderate degree without murmurs, the death rate was 88% above the 
expected normal. 

In the present series of cases the decrease in longevity found in 
association with loud systolic murmurs was greater than we had antici- 
pated. The degree to which longevity was affected in patients who 
succumbed is illustrated by the fact that the average length of life 
after the first examination was 39.2 months in the rheumatic group, 
31.5 months in the degenerative group, and in the group of uncertain 
‘tiology, 67.2 months. 

From our experience it seems that systolic murmurs of this intensity 
ire almost certainly associated with cardiovascular disease. While 
uch factors as anemia, pregnancy, hyperthyroidism, and neurocircula- 
ory asthenia give rise to systolic murmurs, it is doubtful if they often 
ecome as loud as the murmurs we are discussing. In only 1 case in 
is series Was there an extra cardiovascular factor which might have 
een of significance. In 1 female, who had definite organic heart 

isease, the question of thyrotoxicosis arose. She expired postopera- 
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tively in a distant hospital following thyroidectomy. It seems very 
improbable that the endocrine disease, if present, was of any importance 
in causing the murmur. 

Although a loud systolic murmur of rheumatic etiology in a relatively 
young individual with no cardiac svmptoms usually has a relatively 
good prognosis, examination of those patients who have died shows 
that the practical application of this conclusion is limited, principally 
by the tendency to subacute bacterial endocarditis. However barring 
the occurrence of subacute bacterial endocarditis such a murmur may 
exist in a young individual for vears without impairing health and 
may even decrease in intensity. But the fact that 6 (24%) of all 
deaths in our rheumatic group were due to subacute bacterial endo- 
carditis indicates the hazard which these people face even though 
cardiac compensation is well maintained. In the degenerative group 
death not uncommonly occurred relatively early even though symp- 
toms were not more than mild when the patients were first seen, and 
both appreciable cardiac enlargement and masking of the first sound 
were absent. 

There was not a sufficient number of electrocardiograms or post- 
mortem examinations in this series to make analysis of them worth- 
while. 

It seems that the observation made by one of us (P. D. W.) in 1927, 
that the seriousness of the systolic murmur is directly related to its 
intensity, is supported by this study, but for final conclusions a follow- 
up analysis of cases with systolic murmurs of slight to moderate 
intensity is also needed; this other study we hope to carry out when the 
war permits. 

Summary. |etermination of the status of 187 private patients who 
showed loud systolic murmurs, best heard at either the apex or aortic 
area, without diastolic murmurs, 10 to 21 years after they were first 
examined resulted tn finding that 155 (82.5%) were dead. Death 
was due to heart disease in 122 (78.7%). 

Seventy-four (47.7%) of all deaths occurred within a year after the 
first examination, while 110 (70.8%) of the deaths occurred within 
vears. 

The outlook for the younger patients with rheumatic heart disease 
was somewhat better than for those with heart disease of “ degenera- 
tive” or uncertain etiology. In spite of the high death rate only 24 
of the 155 deaths occurred under the age of 50. The death rate was 
lower among females for the 10 vear period but equaled that of the 
males by the end of 15 vears. Of the deaths among those with rheu- 
matic heart disease, 24% were due to subacute bacterial endocarditis. 
Those with larger hearts had a higher mortality. Despite these prog- 
nostic trends, however, it is impossible to predict with any high degree 
of assurance the course of any particular case. 

An interesting and important observation is that some cases origin- 
ally diagnosed as having mitral regurgitation because of a loud apica! 
systolic murmur were later found to have aortic stenosis which in the 
course of 10 or 15 years tended to precipitate abrupt left ventricula: 
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failure (acute pulmonary edema). The clue to these cases lies in the 
fact that the loud, somewhat harsh systolic murmur heard at the apex 

: is also heard at the aortic valve area, although perhaps less loudly. 
The murmur is primarily an aortic systolic murmur well transmitted 
y to the apex as well as into the neck vessels; a mitral regurgitant mur- 
\ mur is often well heard at the lung bases (and in the left axilla) but 
s not at the aortic valve area. 
V [t is evident that loud systolic murmurs at the cardiac apex or aortic 
gz valve area are clinically important even in the absence of diastolic 
Vv murmurs and of well-marked cardiac enlargement. 
id 
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t= MAGNESIUM SULFATE IN PAROXYSMAL TACHYCARDIA* 
th- By Linn J. Boyp, M.D., F.A.C.P. 
7. AND 
Davip Scuerr, M.)). 

ow- NEW YORK, N. Y. 

rate (From the Department of Medicine, New York Medical College, Flower and Fifth 

the Avenue Hospitals |Metropolitan Hospital Service}) 

ALTHOUGH the cardio-inhibitory action of magnesium salts has been 
who known for a long time,'* it is rarely employed for therapeutic pur- 
tic poses in cardiac disease. Beneficial effects should be expected in 
first disturbances resulting from augmented myocardial irritability or 
eath increased stimulus formation. 

In 1930, Seekles employed magnesium chloride intravenously to 
r the prevent arrhythmias evoked by intravenous injections of calcium 
ithin chloride, given to cows suffering from milk fever or grass staggers 

(grass tetany). The combination of magnesium chloride and calcium 
sease chloride yielded better results. In 1935 Zwillinger recommended 
nera- magnesium sulfate by vein for the treatment of premature contractions 
ly 24 and paroxysmal tachycardias. A patient lost consciousness and ap- 

e was peared dead when many multifocal extrasystoles and ventricular 

f the flutter occurred after the intravenous injection of 0.25 mg. of strophan- 

rheu- thin; an intracardiac injection of 10 cc. of a 15% solution of magnesium 

rditis. sulfate revived him, the flutter subsiding and the extrasystoles vanish- 

| prog- ing for a short time. On the basis of this experience the author 

degree employed 10 to 15 ce. of a 15% solution of magnesium sulfate, in 

| instance even 10 ce. of a 30% solution, in patients suffering from 
origin- paroxysmal auricular tachycardia; in all cases the tachycardia imme- 
| apica! * Aided by a Grant from the Council on Pharmacy and Chemistry, The American 
in the Medical Association. 
tricula! 
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diately stopped and sinus rhythm was restored. No effect was ob- 
tained with this remedy in 3 cases of auricular flutter and 2 of auricular 
fibrillation. 

Medical literature is relatively silent on the therapeutic effect of 
magnesium salts on paroxysmal tachycardia. On the basis of animal 
experiments, Smith, Winkler and Hoff state that “it seems rather 
doubtful whether the small doses recommended have much effect on 
cardiac rhythm.” The present paper reviews our experience with 
11 patients treated by an intravenous injection of magnesium sulfate. 


TABLE 1.—RESULTS OF INTRAVENOUS INJECTIONS OF MAGNESIUM SULFATE 


Clinical Type of Dosage of Effect on Changes after 
No. Name Age diagnosis tachyveardia*® MgsoO, tachveardia injection 
: Woe. 72 Cor. sel. p.a.t. 20 ce. of 20% sol. 4 Ventricular extra- 


S\ stoles 


10 ec. of 10% sol 


Cor-acl. p.v.t. 20 ce. of 10% sol. 4 
fibril. 
Weak 52 Gen. arteriosel. p.a.t. 20 ce. of 20% sol Prolongation of P-R, 
ventricular extra- 
systoles 
Hypert., hemi- Prolongation of P-R 
plegia 
53 =Pericard., Myo- a.f. Alteration of flutter 
card. waves a.v. 
conduction dis- 
turb., ventricular 
extrasystoles 
5 H.S. 52 Luetic aortitis p.a.t. | + 
6 M.W. 39 Rheum. mitral p.a.t 20 ec. of 10% sol. 
lesion 20 ce. of 20% sol + Prolongation of P-R 
+ Prolongation of P-R 
7 BW. 42 Luetic aortic p.a.t. 15 ec. of 10% sol. 
insut. 20 ce. of 10% sol. 
S 70 Rheum. mitral  p.v.t. 
lesion 
9 M.A 60 Rheum. mitral  p.a.t. 
lesion 
10 D.S. 27 No organic ht. p.a.t. 
dis. 
51 No organic ht.  p.a.t 
dis. 
* p.a.t. = paroxysmal auricular tachyeardia; p.v.t. = paroxysmal ventricular tachy- 
cardia: a.f. = auricular flutter. 


Observations. ‘The results are summarized in Table 1. Twenty 
injections were given to 11 patients whose age varied between 27 and 
72. Most of them had organic heart disease and some severe decom- 
pensation. Eight had paroxysmal auricular tachycardia, 2 paroxys- 
mal ventricular tachycardia and | auricular flutter. Excluding the last, 
success was obtained in 6 of the 10 patients with paroxysmal tachy- 
cardia. In 1 instance each of 4 attacks was abolished by magnesium 
sulfate. Failures were limited to those individuals who received a 
10% solution although this concentration sufficed for 1 patient with 
paroxysmal ventricular tachycardia and once in a case of paroxysmal 
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auricular tachycardia. Increases of volume of the solution seemed less 
important in obtaining good results than an increase of concentration. 

All patients complained of a sensation of intense heat immediately 
following the injection and most of them perspired and became flushed 3 
some complained of dizziness; nausea was frequent but vomiting was 
rare. General weakness was frequently noted for a short time after 
the injection. 

In most cases the tachycardia ceased just before the injection was 
completed or immediately thereafter. Usually the attack stopped 
suddenly without any change in the electrocardiogram. This is evi- 
dent in Figure Ll (Case 6). In this instance an auricular tachyeardia 
with a rate of 186 disappeared during the injection of 20 ce. of a 20% 
solution of magnesium sulfate. If the effect is not immediate, none 
should be expected afterwards.. In this respect the effect of magne- 
sium sulfate resembles that of quinine or quinidine administered by the 
same route since the latter also acts at once or not at all. This also 
emphasizes the importance of the concentration. 


Fic. 1.--A shows the effect of an intravenous injection of magnesium sulfate in a case 
of paroxysmal auricular tachycardia; B shows a prolongation of the auriculoventricular 
conduction time and ventricular extrasystoles immediately after the injection of this 
agent in a case of paroxysmal auricular tachyeardia; in C, a paroxysmal ventricular 
tachycardia disappears after the intravenous injection of magnesium sulfate. 


In 3 patients the auriculoventricular conduction time of the sinus 
rhythm was lengthened immediately after the attack. The prolonga- 
tion amounted to 0.02 to 0.05 second and persisted for a few seconds. 
This is exemplified by Figure 1B (Case 3). In this case of paroxysmal 
auricular tachycardia, each of 4 attacks were abolished by an injection 
of 20 ce. of a 20% solution of magnesium sulfate. The prolongation 
of the P-R interval however appeared only twice. A similar prolonga- 
tion of the auriculoventricular conduction time was observed after 
| injection in Case 4 and 1 in Case 6. 

Ordinarily the attack subsided abruptly without intermediate changes 
of rate or rhythm. In 3 cases, however, the rate of the tachycardia 
gradually slowed before it disappeared. In Case 3 it fell from 188 to 
153 after each of 2 injections; in Case 5 it changed from 171 to 111 
and in Case 6, 1 injection caused it to fall from IS1 to 166 in 1 attack 
and from 193 to 176 in another. 
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Ventricular extrasystoles were noted after the injection (Fig. 1B) in 
3 instances (Cases 1, 3 and 4). In 2 of them paroxysmal auricular 
tachycardia was present while auricular flutter was present in the other. 
In none of these cases were the ventricular extrasystoles of a type ever 
recorded in these patients previously. 

The action of magnesium sulfate in a case of ventricular tachycardia 
is seen in Figure 1C. This 50 vear old patient suffered from coronary 
sclerosis and auricular fibrillation. The first part of Figure 1C shows 
the ventricular tachycardia before, and the second part the fibrillation 
with single ventricular extrasystoles immediately after the injection 
of 20 ce. of a 10% solution of magnesium sulfate. 


Fic. 2.—The tracings (Lead II), show the changes in the form of the F waves, ventricu- 
lar extrasystoles and increased auriculoventricular block after the injection of magnesium 
sulfate in a case of auricular flutter. 


The injection of 20 cc. of a 20% solution of magnesium sulfate did not 
produce any change in the flutter mechanism or the flutter rate in 
the single trial in this series. The shape of the F waves changed 
slightly presumably due to an intra-auricular block and the continuous 
2:1 auriculoventricular block changed to a variable block with short 
periods of 4:1 block. This patient also had ventricular extrasystoles 
only when the magnesium preparation was given. The regular flutter 
with 2:1 block before the injection is evident in Figure 2.4; Figure 2B 
and 2C' show the changes in the F waves, the greater auriculoventricu- 
lar block, and a ventricular extrasystole shortly after the injection. 
The electrocardiogram reverted to the appearance of Figure 2.4 within 
minutes. 

Discussion. ‘Ihe initial treatment of any attack of paroxysmal 
tachycardia should consist of a trial of the various vagal reflexes since 
these simple measures suffice to abolish the attack in a large percentage 
of the cases. Medicinal therapy is justified only when these reflexes 
(carotid sinus, bulbar, gag reflex, the Valsalva experiment) prove 
useless. Moreover the oral administration of quinidine is often suc- 
cessful although several hours or a few days may lapse before the result 
is obtained. It is not unusual, however, to encounter individuals who 
do not tolerate drugs of the quinine group although the attack must be 
abolished immediately owing to the development of severe anginal 
pain,” decompensation, or for some other reason. While the intra- 
venous injection of quinine (quinidine) often vields an immediate and 
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satisfactory response, it is not always innocuous;’ untoward symptoms 
have also appeared after the injection of mecholyl.'° Therefore, the 
intravenous use of magnesium sulfate merits a definite place among 
these drugs in the medicinal management of these disorders. 

The effect of bivalent electrolytes on cardiac automatism and 
stimulus formation varies markedly. Barium causes a very pro- 
nounced and stormy increase of stimulus formation; calcium acts 
similarly but is weaker and the action becomes evident only after 
much larger doses. Magnesium is antagonistic to calcium and inhibits 
stimulus formation; it disappears quickly from the blood but increased 
amounts cannot be recovered from the heart after an injection. Never- 
theless a cumulative effect has been reported after injections are 
repeated at short intervals so that caution should be exerted in regard 
to dosage, if a second injection is given after a short interval.? 

The appearance of extrasystoles under the influence of an inhibitory 
drug such as magnesium does not seem to have been previously 
observed in man but has been reported in the experimental animal.‘ 
The paradoxic occurrence of extrasystoles and even paroxysmal tachy- 
cardias after the administration of substances which ordinarily suppress 
them is a common observation; digitalis, potassium and quinine in 
moderate doses suppress extrasystoles while excessive amounts may be 
responsible for extrasystoles and even ventricular fibrillation. 

The development of disturbed auriculoventricular conduction follow- 
ing administration of magnesium salts had to be anticipated on the 
basis on its depressing action and has been observed in animals.'' In 
our patients it lasted only for a few seconds when the concentration of 
magnesium in the blood was high. While auriculoventricular conduc- 
tion disturbances may be seen during or immediately after a tachy- 
cardia when the conduction system is fatigued, the observation of a 
similar disturbance during flutter, at the height of the magnesium 
effect, indicates that this must be attributed to the drug itself. 

No untoward effects were encountered in our series. Some observ- 
ers have employed a 30% solution without any accident." Winkler, 
Smith and Hoff report a fatality after the injection of 30 cc. of a 25% 
solution without providing any details.’ However, magnesium salts 
have often been given in concentrations of 10% to 30% by other 
workers for coronary sclerosis, angina pectoris and so forth without 
evil results. We would hesitate to employ the drug when marked 
myocardial damage is obvious, marked intraventricular conduction 
disturbances or gallop rhythm are present. Since the concentration in 
which the drug reaches the heart is important for the accomplishment 
of an effect, the injection should not be given too slowly; theoretically 
injection of higher concentrations might damage the heart if it is given 
too rapidly so that a moderately rapid injection is suggested. About 
30 seconds should be taken for the injection. The employment of 
15 to 20 ce. of a 20% solution promises greater success than larger 
volumes of a 10% solution. No important change of sinus rhythm 
followed the amounts given by us. The difference of response of 
a normal automatic center and an abnormal extrasystolic center is a 
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matter of common observation and the difference in doses necessary 
for dogs and man has been previously emphasized.' 

While we can confirm the observation that digitalis extrasystoles 
are abolished by magnesium sulfate, the effect lasts only for a few 
minutes." Perhaps some paroxysmal tachyeardias of multifocal origin 
which appear after large doses of digitalis or injections of strophanthin 
and which, unfortunately, sometimes change into ventricular fibrilla- 
tion may be influenced by injections of magnesium sulfate whereby a 
dangerous accident might be averted. 

Conclusions. ‘The effect of intravenous injections of magnesium 
sulfate in 10 cases of paroxysmal tachyvéardia and | case of flutter was 
studied. 

The injection of a 10°, solution was beneficial in 3 out of 8 attacks, 
while a 20 solution sueceeded in 8 out of & attacks. Consequently 
the use of a 20° solution is advocated. 

Disturbances of conduction and ventricular extrasystoles appear 
for a short time after the injection. The rate of the paroxysmal tachy- 
cardia frequently diminishes before the tachycardia disappears. 

In the doses and with the indications discussed, the intravenous 
injection of magnesium sulfate may be recommended as a useful thera- 
peutic procedure in paroxysmal tachycardias. 
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CRITERIA FOR DIFFERENTIATING DEEP Q; ELECTROCARDIO- 
GRAMS FROM NORMAL AND CARDIAC SUBJECTS* 


By Mazer, M.D. 
AND 
Joun A. REISINGER, M.D. 


WASHINGTON, D. C. 
(From the Cardiovascular Research Unit, Veterans Administration Facility) 
PARDEE!" proposed criteria for evaluating the significance of a Q wave 
in Lead III of the electrocardiogram (Ecg) and a number of workers 
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on the basis of his criteria have reported the incidence of significant 
(); waves in individuals with diseased and normal hearts. It is gener- 
ally recognized that such Q; waves occur with much greater frequency 
in individuals with heart disease than in normal persons. The Ecg’s 
of patients with heart disease present significantly deep Q; waves in 
from 4.4°% to 15% of various series,! while only 0.47% of tracings 
from a series of 1694 normal individuals collected from the literature 
showed this finding.!4-75"-3. — Significantly deep Q; waves are most 
often associated with arteriosclerotic heart disease and in particular 
with myocardial infarction.’°?!% When a deep Q; wave appears in 
the Eeg of individuals without apparent heart disease the interpreta- 
tion of the finding may be a cause for confusion. It is known that 
factors causing the heart to assume a more transverse position will 
often produce a deep Q; wave in the Ecg. This is true whether the 
heart is in the transverse position normally®® or as a result of preg- 
nancy," ascites or gaseous abdominal distention,” pneumoperito- 
neum,® or pulmonary disease.’ Deep inspiration which depresses the 
diaphragm causes the Q; to become less deep in such cases!’ and relief 
of abdominal distention or ascites®® often results in the disappearance 
of the deep Qs. Precisely how cardiac position effects this change in 
the Eeg and whether other factors may act similarly are not known, 
although the practical fact remains that a deep primary negative 
deflection in QRS; is not necessarily evidence of myocardial damage. 

The question naturally arises as to whether a deep Q wave has the 
same origin and meaning as a small Q wave in Lead III. Shookhoff 
and louglass'* investigated the problem by studying the time 
relationship of normal and deep Q waves. They found that all of 
the Q waves in limb leads in normal tracings corresponded in time with 
reasonable accuracy. In tracings with significant Q; waves the time 
occupied by the Q; wave was not identical with that of Q; and Qo. 
In most instances the Q; corresponded in time with parts of R; and Roe. 
Bayley" suggested the use of the prolongation of Q; as a test of its 
significance. 

Attempts have been made to establish other criteria which would 
increase the accuracy of interpretation of Ecgs with deep Q; waves. 
Pardee! and Durant*® have found that if the Q; is 50° or more of the 
highest R wave the incidence of organic myocardial disease is higher 
than when the Q; is smaller. The presence of a Q. wave of 25% or 
more of the highest R in addition to the Qs; was associated with an 
increased incidence of coronary disease in Durant’s series.* In Bay- 
lev’s study? most of the cases of myocardial infarction occurred in the 
group showing a Q» of 1 mm. or more in addition to a prolonged Qs. 
The significance of changes in the Q; due to respiration has been 
investigated by Videla'? who found that a greater decrease in size 
during deep inspiration occurred in individuals without organic heart 
disease. The known influence of cardiac position on the occurrence 
of the deep Q; may also be considered in interpretation to a limited 
extent; thus, if a deep Q; is found in a tracing which is otherwise nor- 
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mal, the demonstration that the heart is transversely placed makes- 
the finding of less significance. 

The essential difficulty in the interpretation of Ecgs with deep Q 
waves in Lead III arises in those instances in which the other features 
of the tracings are within normal limits. The present study is an 
attempt to find criteria which will permit the differentiation of such 
tracings from normal and cardiac subjects. 

Material. In our file of Ecgs there were records of 102 hospitalized 
patients which had a Q wave in Lead III conforming to Pardee’s" 
criteria for significance. The study was limited to in-patients because 
the thoroughness of their investigation made the clinical diagnoses 
more certain than in the case of out-patients. The cardiac diagnoses 
for the 102 individuals are given in Table 1. 


TABLE 1.—Carptac DIAGNOSES IN 102 Qs Eca's 


No of % f 

Diagnoses CASES total 
Myocardial infarction 44 
Arteriosclerotic heart disease 15 14.7 
Hypertensive heart disease 14 13.7 
Rheumatie heart disease 2 2.0 
Unclassified heart disease l 1.0 
Total organic heart disease 76 74.6 
Hypertension 7 6.8 
No heart disease 19 18 6 
Total 102 100 0 


The data on the Ecgs tabulated below were secured from one tracing 
for each patient. Since some patients, particularly those with myo- 
cardial infarction, had many tracings, it was important that the trac- 
ing used for each patient be chosen at random. This was done before 
the actual tracings were studied. 

It is seen from Table 1 that 19 of 102 patients with deep Q; Eegs 
had no evidence of heart disease. This is a higher incidence of normal 
subjects than in most series of deep Q; tracings reported. It is almost 
identical, however, to the 20% incidence reported by Ziskin®® from 
similar material in a Veterans’ Hospital. The difference in the fre- 
quency of normal subjects in our series of Q; tracings and those re- 
ported is to be found in the nature of the population from which the 
tracings were drawn. If more of the tracings in our complete Ecg file 
represented normal subjects than in the files of other workers it would 
he expected that we would find more deep Q; tracings in normal 
individuals. This is apparently the case. By sampling methods we 
found that only 37% of our in-patients who had Ecgs had heart 
disease. From the data of Ashman and his associates! we have com- 
puted that 82% of the tracings in their file represent patients with 
heart disease. This difference is to be expected because of the many 
routine examinations done for compensation rating purposes in Veter- 
ans’ Administration Facilities. Our Eeg file contained records of 7800 
hospitalized patients of whom 63% (4920) had no heart disease. Since 
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19 of the patients without heart disease had deep Q,; tracings the inci- 
dence of this finding in normal (non-cardiac) subjects is 0.89%. This 
value is in fairly good agreement with the figure of 0.47% computed 
from the data in the literature. 

Analysis of Tracings. The 7 Wave. Negative or diphasic T waves 
in Leads I, | and II and III, or I] and III] were found in 52 (68%) of 
the records from patients with organic heart disease with deep Q; 
tracings. As is to be expected, T wave abnormalities were found most 
often in Leads I] and III in association with the deep Q;. Twenty- 
nine records of the organic heart disease group had diphasic or inverted 
T waves in Leads I] and III]. Ten tracings had such abnormal T waves 
in all of the limb leads. In 6 tracings the T waves were abnormal in 
Leads | and II and in 7 in Lead I alone. In none of the tracings from 
normal or hypertensive subjects were the TD waves abnormal. In 
5 records in which the limb leads were normal except for the deep Qs 
the chest lead CF, had a diphasic or inverted T wave. In 19 records 
of the organic heart disease group the deep Q; was the only abnormal- 
itv. ‘These will be compared with 19 records of the normal group. 

The Qs; Wave. The records were classified by the depth of the Q; 
in relation to the highest R wave and the results are tabulated in 
Table 2. Qs waves of 100% or more of the highest R wave occurred 
in 16 cases and only in the group with organic heart disease. In the 
group with organic disease 42% of the records had Qs waves of 75% 
or more of the highest R, while in the non-cardiac group only 16% 
had Qs waves of this magnitude. 


TaBLe 2.—Q; as Per Cent or Hicuest R Wave 


Number of cases 


Highest R wave, % 25-49 


50-74 75-99 100+ 75 


Myocardial infarction 10 11 10 13 23 
Arteriosclerotic heart disease 7 3 2 3 5 
Hypertensive heart disease 9 3 2 2 
Rheumatic heart disease 1 1 1 
Unclassified heart disease 1 1 
Total organic heart disease 27 17 16 16 32 
Hypertension 5 2 

No heart disease 13 3 3 3 


The Qs Wave. A Q wave in Lead IT of 1 mm. or more was found in 
4 of the 19 (21%) cases of the normal group (Table 3). None of the 
( waves in this group was deeper than 3 mm. In the organic heart 
disease group there were 51 records (67%) in which the Qs was | mm. 
or more in depth. In 7 of these the Q. wave was greater than 3} mm. 


TaBLe 3.—-Q;s Waves or 1 Mm. or GREATER IN DEEP Q; SERIES 
Number of cases 


% of 

Diagnoses lmm 2mm 3mm 4mm. 45mm. 6mm, No. total 
Organic heart disease 20 13 11 3 3 1 51 67 
Hypertension 1 14 


No heart disease 1 2 ‘qd . 4 21 
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The T Wave in Leads I and CF,;. It is a common observation that 
posterior heart wall damage with a Q; T; Ecg pattern is often accom- 
panied by an increase in amplitude of the T wave in Leads I and CF,. 
The amplitude of the positive T waves in these leads was, therefore, 

E. studied. The data on the height of the waves is given in Tables 4 
- | and 5. In the normal group there were no T; waves greater than 
| 2 mm. while in 10 cases of the organic heart disease group there were 
T; waves of 3 mm. or more. A similar partial differentiation was 
possible by utilizing the data on T, wave amplitude. In 4 cases (21%) 
of the normal group there were T, waves of 4 mm., or more, while in 
24 (82%) of the organic heart disease group there were waves of this 

magnitude. 


TABLE 4.—-Heicut oF Positive T; Waves in Qs RECORDS 


Diagnoses <Imm. Imm 2mm 3mm 4 mm. 5mm 3+ mm 
Organic heart disease 7 26 10 6 2 2 10 
Hypertension 1 3 l 2 2 
No heart disease 3 12 


TasBLe 5.—HeEiGHT or Positive Ty Waves IN DEEP RecorDs 


<1 l 2 3 6 7 14 44 

Diagnoses mm. mim mim mim mim min min 
Organic heart disease i 11 7 | 13 l 2 6 l l 24 
Hypertension 2 1 2 0 
No heart disease } 5 2 | 3 } 


Criteria for Differentiating Normal and Abnormal Q, Ecgs. When 
the Q; electrocardiogram contains abnormal T waves it may be con- 
cluded that the deep (QQ; is due to organic heart disease. This is reason- 
able because the incidence of fortuitously occurring deep Qs waves is 
very small, namely, its incidence in tracings from normal individuals, 
or about 0.47%. In instances where the deep Qs; is the only abnor- 
mality a decision as to its significance is often impossible, though the 
position of the heart as determined by Roentgen ray and the effect 
of deep inspiration may be of presumptive assistance. In our series 
there were 19 records in the organic heart disease group in which the 
deep Q; was the only abnormality either in the limb leads or CF,. 
In the 19 cases in the normal group this was, of course, also the case. 
The 7 hypertensive cases are not included in the following analysis 
because of the difficulty of deciding with which group they should be 
considered and they are too few in number to be considered separately. + 


TaBLe 6.—TrRacincs Wuicu DEEP Is ONLY ABNORMALITY 


(Number of Proposed Criteria Satisfied by Cases 


Number of cases satisfying 0 to 3 criteria 

Diagnoses No. of criteria 0 l 2 3 % in 2 and 3 
Organic heart disease 3 6 Ss 2 53 
Hypertension $ 2 ] 17 
No heart disease 10 7 1 l 11 


From the data given in Tables 2 to 5 it is evident that deep Qs, 
deep Qo, high T,, or high T, waves are somewhat more likely to occur 
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in Q, tracings from patients with organic heart disease. However, 
none of these factors alone can differentiate the abnormal from the 
normal cases in a sufficient number of instances. It was, therefore, 
decided to set up criteria involving all four factors and to apply them 
to those records in which the deep Q; was the only abnormality. After 
study the following criteria were selected: 1, Q; of 75° or more of 
the highest R wave; 2, Q. of 1 mm. or more; 3, T; of 3 mm. or more; 
1, Ty of 4 mm. or more. 

The 3S records which were otherwise normal were restudied to 
-determine how many of the above criteria were satisfied by each. 
Each record was given a value equal to the number of criteria satisfied. 
No record satisfied more than 3; many satisfied none. The number 
of criteria found tn each record are given in Table 6 for the normal and 
abnormal groups. It is seen that the tracings from the abnormal cases 
tended to satisfy more of the criteria than the others. Only 2 normal 
cases satisfied more than 1 criterion, while 10 of the 19 organic heart 
disease cases did. In brief, if an otherwise normal Q, electrocardiogram 
satisfied 2 or more of the criteria proposed, it is more likely to represent 
a patient with heart disease. Only 11% of our normal group (2 of 
19 cases) satisfied as many criteria as 53° of the abnormal group. 
Therefore, if an otherwise normal Q; tracing satisfied 2 to 4 of the 
criteria suggested it is likely to represent an abnormal heart. If it 
satisfies fewer than 2 criteria no conclusion can be drawn. It must be 
emphasized that the figures above are based on a small number of cases 
and that the findings are, therefore, merely suggestive. 

Summary. A series of 102 electrocardiograms (Ecgs) with signifi- 
cantly deep Qs waves has been analyzed. Criteria have been suggested 
to aid in differentiating those from normal and diseased hearts. 
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DISSECTING ANEURYSM OF THE AORTA 
By R. Bruce Loaves, Masor, M.R.C. 


CHIEF OF CARDIOVASCULAR SECTION, LAWSON GENERAL HOSPITAL; FORMERLY 
INSTRUCTOR AT EMORY UNIVERSITY MEDICAL SCHOO! 
ATLANTA, GA. 


DISSECTING aneurysm of the aorta is a disease characterized by a 
splitting of the aorta in the media. Until recently the diagnosis has 
only rarely been made before death. Holland and Bayley" reported 
19 cases and in only 2 cases was an antemortem diagnosis made. 
luring the past 3 vears 12 instances of dissecting aneurysm were 
encountered in Grady Hospital, Atlanta, Ga.; an antemortem diagnosis 
having been made in 10 cases. 

The autopsy incidence has been reported from 0.180%"! to 0.56% 
and was found to be 0.7% in 1519 autopsies from 1937 to 1940 in the 
present series. During this same period, the incidence of saccular 
aneurysms due to syphilis was 1.51% in this hospital. The greatest 
number of cases have occurred between the ages of 40 and 60 years. 
Crowell’s review® of 215 cases revealed S0% above 40, with an age 
range of 13 to 95 vears. Males are more frequently involved than 
females. 

Pathologic Evidence. Arteriosclerosis has invariably been present. 
Some observers believe that an intimal tear in an atheromatous area 
is the initial process. It is striking that the tear is almost never in an 
atheromatous ulcer, and Mallory® states that any tear arising in an 
ulcer is always localized. Peery*! cites that only 4 of Shennan’s 15 cases 
showed relation to an atheromatous patch and none was in the base 
of an ulcer. Medionecrosis aorte idiopathica cystica, as originally 
described by Erdheim,® is frequently present. Moritz,* and more 
recently Roberts,“ have reviewed the pathology of this condition. 
The latter states that 28 cases of dissecting aneurysm have been 
reported in which the typical cystic degeneration of the media was 
present. This was noted in 5 of the present group. It seems probable 
that the infrequency with which it has been reported is due to the 
fact that careful microscopic studies of sections of the aorta have not 
been performed. Hypertension is almost invariably present. The 
increased pressure is certainly an important factor in bringing about 
the dissection, once the initial process has begun. Strain has been cited 
as a predisposing cause. Cases have been reported to occur incident 
to sexual excitement, pregnancy,”' defecation, walking and lifting 
objects, and trauma.** Syphilis, formerly mentioned as a cause is now 
thought to play no part in the etiology. The fibrosis in syphilitic 
aortitis would tend to prevent dissection. Wood and Agnor“ observed 
a patient with syphilitic aortitis in which a localized dissection occurred, 
and they felt that the fibrosis of the media prevented a dissecting 
aneurysm. Coarctation of the aorta has been noted in a number of 
cases and Boyd and Werblow‘ made a diagnosis of dissecting aneurysm 
in one instance. Leary and Weiss” produced experimentally a dissecting 


x 


LOGUE? DISSECTING ANEURYSM OF THE AORTA v0 


aneurysm in a rabbit which was fed cholesterol over a long period of 
time. 

Microscopically. spindle- or oval-shaped areas of cystic degeneration 
are commonly present. Accompanying this degeneration, is fragmenta- 
tion of the elastic fibers which may be better visualized with special 
stains. Rottino*’ has recently reviewed the medial degeneration in 
12 selected cases of dissecting aneurysm. He states that it is essentially 
a disease of the ascending aorta and arch which is characterized by a 
loss of the muscle tissue, elastic tissue and collagen of the media. There 
is a lack of inflammatory reaction, and healing occurs by loose scar 
formation and by regeneration of muscle and elastic tissue. He could 
not establish the type described by Erdheim.°* 

Dissecting aneurysm occurs, as a rule, in the aorta or one of its 
main branches, but it has been reported in the pulmonary, cerebral, 
splenic, and thyroid arteries. More commonly there is a transverse 
tear in the intima in the first few centimeters of the aorta. The tear in 
the intima may be located elsewhere in the thoracic or abdominal aorta. 
When it occurs in such a location, the tear is usually longitudinal or 
elliptical rather than transverse. The tear may be in the region of the 
innominate artery or celiac axis, as in 3 patients in the present series. 
Whitman and Stein,” reviewed 5 cases in which there was no tear in 
the intima. Hamburger and Ferris,” and Reisinger* reported in each 
instance | case in which an-intimal tear was absent. The mechanism 
of dissection has generally been thought to begin with an intimal tear, 
however, the latter author questions whether dissection is dependent 
upon a primary rupture in the intima. It seems quite likely that an 
intimal rupture is secondary to hemorrhage into the media. The dis- 
section may spread upward and downward in the media, involving the 
vessels arising from the aorta in its progress. It may cause narrowing 
of or dissection! of the coronary arteries. Occasionally extensive dis- 
section of one of the carotid arteries causes a hemiplegia. Involvement 
of the lumbar arteries may impair the circulation to the lumbar cord 
and give rise to neurologic symptoms in the lower extremities. Occlusion 
of the renal arteries causes hematuria’ and anuria, while gangrene of 
the bowel has followed involvement of the mesenteric arteries. The 
dissection usually involves only a portion of the circular area of the 
aorta, Varying from one-half to two-thirds of the circumference. It 
may extend down the iliac and femoral arteries and has been reported 
as far down as the posterior tibial artery." Longitudinal folds causing 
deep grooves may occur in the ascending portion and transverse arch 
of the aorta.® When the inner and outer layers are completely sepa- 
rated, there may be a sac within a sac. A so-called double-barreled 
aorta is formed when the dissected channel reénters the lumen of the 
aorta. Agnor!' states that this occurs in about 15% of the cases. 
Gouley and Anderson" reported 6 cases of chronic dissecting aneurysm, 
in 4 of which there was a double-barreled aorta. 

The aneurysmal sac is filled with blood in varying stages of organiza- 
tion. One instance has been reported in which blood was absent and 
the sac was filled with lymph.” Localized bulging may occur, being 


a 
i 


ab LOGUE? DISSECTING ANEURYSM OF THE AORTA 


most often seen in the region of the distal portion of the arch and the 
proximal portion of the descending aorta. It is here that a rupture 
through the adventitia frequently results in hemorrhage into the 
mediastinum and pleural cavity. A rupture through the intrapericardial 
portion of the aorta is followed by tamponade, the most common cause 
of death. Baker? observed a patient in which the aneurysmal sac com- 
pressed the superior vena cava and caused obstruction. 

Signs and Symptoms. Pain is usually severe and of sudden onset. 
It may appear during exertion or while the patient is at rest. It is 
more commonly sharp and rending in quality, although at times it is 
crushing and vise-like. The location of the pain is more frequently, 
retro-sternal with radiation towards the neck and then through to the 
back beneath the left scapula, or rarely beneath the right scapula.” 
Radiation of pain to the arms is unusual, but pain in the neck or 
mandible is not uncommon, and-pain has been reported in the ears."¢ 
If the dissection involves the carotid arteries, hemiplegia or visual 
disturbances may occur. The pain may extend downward to the 
lumbar region or epigastrium and then to one or both thighs. In those 
patients in whom the dissection begins in the abdominal aorta, the 
pain is felt first in the lumbar region or epigastrium. The excruciating 
pain may last only a few minutes, to be replaced by a more constant 
dull aching pain, lasting several hours to days. Infrequently, little or 
no pain may be experienced.'*%.'88 [n 2 patients of the present group, 
there was no pain. 

There is frequently a transient period of shock, but usually the 
blood pressure returns to a normal or more commonly to a high level. 
Vertigo and syncope are common and, at times, may be the most 
prominent complaints. Hemoptysis has been recorded.’ Nausea and 
vomiting are rarely absent. Diarrhea may follow involvement of the 
mesenteric vessels and occult blood may be found in the stool in such 
cases. A gruel-like material is at times seen in the bowel when the 
mesenteric vessels are involved. In 3 patients in the present group, 
there was a complaint that the skin felt “hot all over,’ although the 
body temperature was normal. Middleton” has suggested that this 
may be due to spontaneous periarterial sympathectomy such as 
described by Hamburger and Ferris® in an attempt to explain the 
increased pulsation of the carotid artery when it is involved by dis- 
section. Numbness, coldness, and weakness of the legs follow extension 
to the external iliac arteries. Shock may be present, however, fre- 
quently the blood pressure is normal or elevated, even though the 
patient appears to be in shock. There may be difference in the blood 
pressure between the 2 arms or 2 legs, or between the arms and legs. 
The pulse was absent in the right arm of Blackford’s and Smith's 
patient.* Occasionally pulsating areas may be seen along the aorta or 
its branches. Roesler et al.*° described a pulsation in the left inter- 
scapular area which rapidly shifted its center. The heart is usually 
enlarged due to the preéxisting hypertension. ‘The supracardiac 
dulness may be increased. Hemorrhage into the mediastinum or peri- 
cardial cavity results in a widening of the area of cardiac dulness, while 
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hemorrhage into the pleural cavity gives the usual signs of pleural 
effusion. The latter is more frequently seen on the left side, since 
rupture through the adventitia is more common in the arch or descend- 
ing aorta. A systolic murmur at the apex is common and Resnick and 
Keefer, among others, have pointed out the significance of the diastolic 
murmur which sometimes appears at the aortic area. A pericardial 
friction rub may at times be heard® and was noted in one patient in 
the present series. Rales at the lung bases are common. Palpation 
of the carotid arteries when one has been partially occluded gives a 
difference in intensity of the pulse on the two sides. At times the 
pulsations on the involved side are increased, perhaps due to spon- 
taneous periarterial sympathectomy such as described by Hamburger 
and Ferris. 

Rumbling or blowing murmurs have been heard along the course 
of the aorta. Infrequent tenderness to palpation over the aorta has 
been noted. Touhy et al.** recorded the instance of a pulsating tumor 
over the upper abdomen. A double ticking metallic sound over the 
upper abdominal aorta and synchronous with each pulsation was 
heard by Drs. R. H. Stephenson and H. C. Dorris in one patient in 
the present group. This sound, which was heard independently by 
these two observers, was interpreted as evidence of a dissecting 
aneurysm. This sound disappeared within a period of 12 hours and no 
explanation could be found when necropsy examination was performed. 

Bizarre neurologic signs follow involvement of the intercostal and 
lumbar arteries which, as pointed out by Rogers, furnish a blood 
supply to the spinal cord. This may result in loss of reflexes, pares- 
thesias and, at times, transient motor paralysis. Occlusion of the 
mesenteric arteries may give abdominal tenderness and rigidity and 
has led to abdominal operation.” Noticeable coolness of one leg indi- 
cates a narrowing of the lumen of the iliac artery on that side, either 
by dissection or by reflex spasm. The femoral pulsation in’ such 
instances is diminished or absent. This has led to an operation for 
peripheral embolism." 

Course. The course of the disease is usually short, although patients 
have been known to live for vears and die of another disease." Clai- 
borne and Hollar’ reported a case in which the patient lived for 55 
days before dying from the results of an acute dissection. Kellogg and 
Heald* state that 80% die within a few days, while 20% have a chance 
of recovery. Shennan, as quoted by Peery,*! reported 74 cases which 
recovered. Other observers report the mortality rate in the first few 
days to be as high as 95 to 98%. A slight fever frequently develops 
if the patient lives as long as 24 hours. The blood pressure, which is 
at first low or normal, may become greatly elevated. Signs of pleural 
effusion may appear. If hemorrhage has been extensive, pallor of the 
skin or mucous membranes will be evident. Reisinger*® reported 1 case 
which showed a progressive anemia which reached values of 7 gm. of 
hemoglobin and 1.95 million red cells. The pain may subside partially 
or wholly, and all too often the patient’s appearance, when seen at 
this stage, may belie the true grave condition. Nausea and vomiting 
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often recur and vague abdominal distress may be felt. Irregularities 
in the cardiac rhythm sometimes follow narrowing of the ostia of the 
coronary arteries. Anuria and hematuria are the sequel of involve- 
ment of the renal vessels. Buckley® recorded an instance of pain in 
the loin and hematuria which simulated renal colic. Abdominal pain 
may follow obliteration of the lumen of the mesenteric artery. Con- 
gestive heart failure is rarely seen, although this has been reported as 
a cause of death.” With recurrence of pain, or in the presence of hemor- 
rhage, signs of shock may appear. After a period of a few hours to 
days, death may occur suddenly and without warning as rupture occurs 
into the pericardial cavity, mediastinum, lungs," pleural cavity or 
rarely into the peritoneal cavity. 

The electrocardiogram reveals no characteristic changes. Left ven- 
tricular preponderance resulting from previous hypertension is com- 
monly seen. When the dissection involves the ostia of the coronary 
arteries, elevation of the ST segments and inversion of the T waves 
in one or more leads may be seen. Arrhythmias are occasionally seen, 
and 1 patient (Case 6) in the present series developed ventricular 
tachycardia and presumably died of ventricular fibrillation following 
constriction of the right coronary artery at its beginning by the dis- 
section. One patient of McGeachy and Paullin®* developed a left 
bundle branch block. Cardiac tamponade may cause elevation of the 
ST segments or inversion of the T waves in the standard leads. Glendy, 
Castleman and White” reported a case which showed T wave changes 
in leads 2 and 3 which were suggestive of posterior infarction and at 
autopsy there was narrowing of the right coronary orifice. Weiss*® 
reported | case with myocardial infarction resulting from involvement 
of the left coronary artery at its beginning. One patient in this series 
(Case 5) developed a complete occlusion of the right coronary artery 
at its origin as a result of a dissection around the ostium. 

Roentgenologic Evidence. Wood, Pendergrass and Ostrium* reviewed 
the Roentgen ray changes in a number of cases and found that fre- 
quently a widening of the arch and proximal portion of the descending 
aorta was seen with a radiolucent area outside of the main shadow. 
It is in this area that a rupture through the adventitia so commonly 
occurs. Hirschboeck and Boman! reported a case with these distinctive 
Roentgen ray findings. The heart is usually enlarged and the supra- 
cardiac shadow is widened in those cases in which the ascending aorta 
is involved. The trachea and esophagus may be deviated by the 
enlarged aorta. Mediastinal and pleural effusion each give a character- 
istic picture. Coronary occlusion,® pulmonary embolism, cerebral 
hemorrhage, spontaneous mediastinal emphysema, cholelithiasis, 
nephrolithiasis, ruptured peptic ulcer,'® acute pancreatitis, acute 
appendicitis,*° and coarctation of the aorta must at times be considered 
in the differential diagnosis. 

The following 3 cases, presented in detail, demonstrate some of the 
features of dissecting aneurysm. 

Case Studies. Case 6. A 46-year-old negro woman entered the hospital 
on October 8, 1939, complaining of cramping pain in the epigastrium and 
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vomiting. The patient had had attacks of nocturnal dyspnea, pedal edema, 
dyspnea on exertion, palpitation and infrequent syneope during a period of 
9 months. She had noticed nocturia for several years. She had been fairly well 
about 1 month prior to admission when she developed some swelling of her 
feet and legs and moderate shortness of breath on exertion. She was placed on 


Fic. 1.— (Case 6.) Marked enlargement of the left ventricle and dilatation of the 
aorta shown: J, in Roentgen ray; 2, in gross specimen. Arrow points to characteristic 
radiolucent area outside of the main aortic shadow caused by the dissection. A, Organ- 
ized clot in media which gave rise to radiolucent shadow on Roentgen ray; B, extension of 
dissection to the base of aorta so that the right coronary artery is constricted at its origin. 


Fig. 2.—A (Case 8). a, intimal tear in the aorta; the separation of the edges is due 
to distortion; B, calcific stenosis of aortic valve. B (Case 2); enlarged left ventricle 
and tortuous aorta. The wide shadow indicates a mediastinal hemorrhage. 


sedatives and digitalis in the Out-patient Department and improved somewhat. 
Affer 2 weeks she developed an intermittent cramping epigastric pain, which 
did not radiate and had no relation to meals. She had had intermittent attacks 
of epigastric pain above the umbilicus since a pregnancy in 1919, and these 
were associated with a small, reducible mass just above the umbilicus. On 
the evening of admission to the hospital, the patient developed a sharp, severe, 
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cramping pain in the epigastrium about 4 hours after supper. The pain was 
excruciating and caused her to double up. It was colicky in character and 
did not radiate. She vomited undigested food on 3 occasions. The emesis 
caused an accession of the pain. 

Physical Examination. A well-developed and nourished woman, thrashing 
about in bed and complaining of severe pain in the epigastrium. Temperature 
was 96° F.; pulse, 86; respirations, 24. The blood pressure was 210 140 in 
each arm. The blood pressure in each leg was 270 160. The skin was cold and 
clammy. The heart was markedly enlarged to the left, the apex impulse being 
in the 6th interspace 12 em. from the midsternal line. There was a soft systolic 
murmur at the apex. The second sound at the aortic area was accentuated. 
The liver was enlarged about 2 em. beneath the costal margin. Auscultation 


Fic. 3.—A (Case 6), Left bundle branch block, third degree heart block, frequent 
ventricular premature contractions, elevated ST-3 and depressed ST-4. At autopsy 
there was narrowing of the right coronary artery. 8B, Tracing 5 days later showing 


auricular tachyeardia and left bundle branch block. C (Case 1), T waves inverted in 
leads 1 and 4 with low ST takeoff in leads 1, 2 and 4; left ventricular preponderance. 
D (Case 2), Slight sagging of ST segment in leads 1,2 and 4; inverted T wave in leads 1, 


2, and 4 and left ventricular preponderance. 


of the abdominal aorta revealed a double, metallic, clicking sound, which was 
synchronous with each pulsation of the aorta. A small reducible hernia was 
present just above the umbilicus. 

The pain subsided somewhat after a dose of morphine. The patient con- 
tinued to complain of some abdominal distress, and would sit up in bed and 
rub her abdomen. She seemed to get some relief from pressure over the 
abdomen, and at times an enema brought remission of the pain. The abdomen 
was always soft and there was no localized tenderness. The patient had fre- 
quent spells of dyspnea, and at times showed Cheyne-Stokes respiration. The 
pulse was irregular and an electrocardiogram on the 2d day showed frequent 
ventricular extrasystoles with elevation of the ST segment in lead 3 and 
depression in lead 4F. On the 6th day the ventricular tachyeardia had become 
constant (Fig. 3, A, B). Quinidine 0.3 gm. was given and following the 3d dose, 
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the patient complained of precordial pain. She had a slight convulsion and 
the heart sounds stopped. Occasional respiratory gasps were noticed for 5 or 6 
minutes. The clinical diagnosis was: (1) coronary occlusion, and (2) dissecting 
aneurysm of the aorta. 

Autopsy. A dissecting aneurysm of the aorta caused a narrowing of the 
ostium of the right coronary artery and the origin of the right innominate 
artery. The dissection extended to the origin of the right hypogastric artery. 
There was no tear in the intima. There was an organized clot in the media of 
the arch and descending portion of the aorta. Concentric myocardial hyper- 
trophy and granular contraction of the kidneys were present. Twelve hundred 
ec. of amber fluid was removed from the left pleural cavity. 

Case 10. H. G., a 50-year-old white male, was admitted to the hospital 
complaining of severe pain in the epigastrium and right lumbar region. While 
walking home on the afternoon of admission, the patient was struck by a 
sudden sharp, severe pain in the epigastric region, which radiated to the right 
upper quadrant and to the right loin. The pain was intermittent and colicky 
in character. He was admitted to the hospital about 4 hours later and } gr. 
of morphine was necessary to secure relief from the pain. The blood pressure 
was 180 130 in the right arm and 130 100 in the left arm. The blood pressure 
in each leg was 200 150. The patient was sweating profusely and tossing about 
in bed with severe paroxysms of pain. The neck veins were distended. The 
apex impulse was felt in the 5th intercostal space in the anterior axillary line. 
There was a moderately loud systolic murmur at the apex. There was dulness 
to percussion with diminished breath sounds and spoken voice over the right 
lower lung posteriorly. No rales were heard. The right upper quadrant and 
right loin were tender to palpation. A reddish, mottled discoloration was noted 
in both lumbar regions and over the upper portion of both thighs. A Roentgen 
ray revealed some cardiac enlargement with an elongated and dilated aorta. A 
circular area of density was noted in the region of the lower end of the esophagus 
and a diffuse density was present throughout the mid-portion of the right lung 
posteriorly giving the appearance of pneumonia. An electrocardiogram taken 
on the 3d day revealed a low amplitude of the QRS complexes in the standard 
leads with flattened T waves in leads 1 and 2 and inverted T waves in lead 3. 
The temperature which was subnormal on admission rose to 100.4° F. on 
the 2d day and averaged about 99.2° F. during the succeeding days. The 
pulse ranged from 100 to 120. A thoracentesis of the right chest on one occasion 
revealed a thin, dark, red bloody fluid and on another occasion bright red blood. 
The patient continued to have attacks of pain in the right upper quadrant 
and right loin, and on the 6th day after onset, following severe pain in the 
right chest and epigastrium, suddenly developed shock and died. 

Necropsy. A dissecting aneurysm involved the descending and abdominal 
aorta with a saccular dilatation just above and below the diaphragm. There 
Was no intimal tear but two separate tubes. A rupture had occurred through 
the adventitia of the distal portion of the thoracic aorta. A large hematoma 
weighing 1300 gm. was situated between the parietal pleura and endothoracice 
fascia, and extended from the apex to the 8th-9th ribs. This was connected 
directly to the posterior mediastinum and pushed the lung anteriorly. The 
right lower lobe of the lung was atelectatic due to compression by the hematoma. 
Extensive hemorrhage was found in the posterior mediastinum and in the 
retroperitoneal space of the upper abdomen. Longitudinal wrinkling of the 
aorta was noted. The heart weighed 310 gm. There were multiple infarcts of 
both kidneys. There was moderate atheromatosis of the aorta, microscopic 
sections revealed a thickened intima, calcification of the media, round cell 
infiltration, cystic spaces and some thickening of the media. 

Case 12. W. A., a 66-year-old colored male, was admitted to the hospital 
complaining of substernal pain and shortness of breath. He had noticed some 
substernal pain on exertion for about 15 years and for about 1 year had felt 
breathless after exertion. Six days prior to admission following a walk of 2 
miles he was seized with a sudden, severe, tearing, substernal pain which 
radiated backward between his shoulder blades and to both shoulders and 
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down both arms as far as the elbows. Soon there was severe pain around the 
umbilicus followed by nausea and vomiting. He became dyspneic and orthop- 
neic. These symptoms persisted during the succeeding 6 days. On the 5th 
day a watery diarrhea was noted. 

On admission the temperature was 99.2° F.; pulse, 100; respirations, 26. 
The blood pressure was 170 90 in the left arm and could not be obtained in 
the right arm. The retinal arterioles exhibited a moderate degree of arterio- 
sclerosis. The radial and temporal arteries were sclerotic. The pulse could 
not be obtained in the right radial. The heart was moderately enlarged to 
the left and a loud pericardial friction was heard over the precordium, being 
most intense at the second left intercostal space adjacent to the sternum. 
A soft systolic murmur was heard at the apex and at the aortic area. The 
aortic second sound was accentuated. Frequent extrasystoles were noted. 
Signs of pleural effusion were present at the left lung base. The epigastrium 
was tender to palpation. The pulse was present in each femoral artery, how- 
ever, a thrill was felt on palpation of the left femoral artery. A buzzing noise 
could be heard on auscultation over the artery. 

The patient continued to complain of pain in the substernal and umbilical 
regions, and large doses of morphine were necessary to secure comfort. A 
venous pressure taken at the level of the posterior axillary line gave a value 
of 195 mm. of saline. The value for the circulation time was 33 seconds using 
ealcium gluconate. The value for hemoglobin was 11.4 gm. with 4.6 million 
red cells and 17,700 white cells with 95°; polymorphonuclear leukocytes and 
3°% lymphocytes. The urine specific gravity was 1.017 and there was 1+ 
albumin with 4 to 5 white blood cells per high-power field. The sedimentation 
rate was 39 mm. per hour by the Westergren method. The stool was light 
brown in color and gave a 4+ benzidine test for blood. The Kahn was negative. 
The value for the NPN was 23 and for blood amylase 69 mg. of glucose. 


TABLE 1.—SuMMARY OF FINDINGS IN 12 Cases oF DISSECTING ANEURYSM 


Dura- 
Case Age Symptoms Signs tion Pathologic findings 
1. CM 42 Sharp retrosternal pain B.P. not recordable in arms 30 hrs Hemopericardium. Transverse 
radiating to neck, back, or rt. leg; 80/60 left leg. tear in intima 3 em. above aor- 
rt. hip and leg. Weak- 2d: B.P. rt. arm 150/90; tic ring, dissection down to rt. 
ness, numbness of rt left leg 130/84. Anuria common iliac. Occlusion of rt 
leg Venous pr. 225 mm renal art. Concentric myo- 
card. hypertr 
2.CM 50 Severe knife-like pain in B.P. rt. 300/140. Left arm 12hrs. Dissection beginning at celiac 
region of lumbar spine, 204/110. Tracheal tug with axis and extending to arch of 
dyspnea, substernal deviation to left. Systolic aorta, where a rupture through 
aching, nausea and murmur at aortic area. the adventitia occurred. Left 
vomiting Dulness and diminished hemothorax. Concentric myo- 
breath sounds over left card. hypertr. Medionecrosis 
chest. cystica. 
3. CF Substernal pain radiating B.P. rt.arm 120/110; leftarm 12 hrs. Hemopericardium. Transverse 
to back 224/124. To-and-fro mur- tear in intima 2 em. above aor- 
mur at apex and diastolic tic ring. Dissection of aorta to 
murmur at aortic area its bifurcation. Narrowing of 
opening of innom. art. Con- 
centric myocard. hypertr 
4. CM 38 Hist. of congestive heart B.P. 200/0 both arms. To- 5 days Intimal tear 2 cm. above aortic 
failure for 1 yr. Diag- and-fro murmur over whole ring, dissection extending to 
nosis of syphilitic aortic | precordium. Marked en- bifurcation of aorta. Syphilitic 
insufficiency. Died of largement of heart. Liver aortitis and valvulitis. Heart 
uremia. enlarged 4 em. Marked wt. 775 gm. Mural thrombi in 
pitting edema of extremi- rt. auricle. Multiple pulgon. 
ties infarcts. Contracted kidneys. 
5. CF 45 Sharp epigastric pain B.P. 165/90. To-and-fro 10 hrs. Dissection beginning in Ist few 


radiating to angle of 
left scapula 


murmur at aortic area. 
Tenderness with muscle 
spasm in epigastrium and 
left upper quadrant. 


em. of aorta and extending to 
level of inf. mesenteric. Occtu- 
sion of ostium of rt. coronary 
+y dissection 
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Case Age 
6. CF 46 
7.WM 50 
8. WM 40 
9. CH 49 
10. WM 50 
11. CM 66 
12.CM 35 
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Symptoms 


Cramping pain in epigas- 
trium, nausea and vom- 
iting. Hist. of conges- 
tive heart failure for 
9 mos 


Severe substernal pain 


radiating to rt. shoulder. 


of hy- 
treat- 


Syncope. Hist 
pertension and 
ment for syphilis. 


Slight pain at base of 
neck, later severe pre- 
cordial pain. Hist. of 
rheumatic ht. disease. 
Previous diagnosis of 
aortic stenosis and aor- 
tic insufficiency 


Aching pain in left hypo- 
chondrium. Symptoms 
of congestive failure for 


} years. Hist. of hy- 
pertension. 
Severe epigastric pain 


radiating to rt. upper 
quadrant and to rt. loin. 
Profuse sweating. 


Sudden, severe, tearing, 


substernal pain with 
radiation between the 
shoulder blades and 


down arms to elbows, 
followed by periumbili- 
cal pain, nausea, vomit- 
ing, diarrhea, produc- 
tive cough. 


Substernal pain followed 
30 min. later by severe 
pain in the region of 
left hip. Faintness. 


DISSECTING 


ANEURYSM 
TABLE 1.—(Continued. 
Signs 
B.P. arms 210/140. Legs 


270/160. Heart mod. en- 
larged. Systolic murmur 
at aortic area. Liver en- 
larged 2 fingers’ breadth. 
Double, metallic, clicking 
sound over the abdominal 
aorta. Developed ventricu- 
lar tachycardia. 


B.P. rt. arm 90/70. Left arm 
130/80; head and eyes devi- 
ated to right. Weakness of 
muscles of left side of face. 
Hyperactive reflexes on left. 
Ankle clonus and positive 
Babinski. Anesthesia of 
left side of body. Rt. caro- 
tid pulse weak. 


B.P. 110/90 rt. Left 120/100. 
Ht. much enlarged to rt. 
and left. Systolic thrillover 
precord. most intense over 
aorticarea. Systolicmurmur 
over precord. transmitted 
up neck vessels. Systolic 
pulsation in rt. 2d and 3d 
intercostal spaces. 


B.P. 164/110. Heart mark- 
edly enlarged. Gallop 
rhythm. Systolie murmur 
at apex. Liver enlarged 
5-6 em. Marked pitting 
edema of extremities 


B.P. rt. 180/130, left 130/100, 
legs 200/150. Dulness to 
percussion and diminished 
breath sounds over right 
lower lobe of lung. Ten- 
derness to palpation over 
rt. upper quadrant and rt. 
loin. Systolic murmur at 
apex. 


B.P. 170/90 left arm. B.P. 
not recordable rt. arm. 
Orthopneic. Moist rAles at 
lung base. Heart enlarged. 
Friction rub over precord- 
ium. Systolic murmur at 
apex. Occas. extrasystoles. 
Bruit and thrill over left 
femoral art. 


B.P. 138/100. Ht. enlarged. 
Systolic murmur at apex. 
Coldness of both legs. Ab- 
sent pulse in left femoral 
art. 


OF 

) 
Dura- 
tion 
7 days 


13 hrs. 


6 days 


56 days 


6 days 


days 


34 hrs. 
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Pathologic findings 


Dissection of media without inti- 
mal tear, extending throughout 
the whole aorta, causing nar- 
rowing of rt. coronary ostium 
and the innom. art. Organized 
clot in the media. Concentric 
myocard. hypertr. . Gran. con- 
traction of kidneys. Left hem- 
othorax. 


Intimal tear in region of innom. 
art. and dissection of arch, ex- 
tending to descending aorta. 
Hemopericardium, 


Intimal tear 2.5 em. above aortic 


ring. Dissection extending 
throughout thoracic aorta. 
Hemopericardium. Eccentric 
myocard. hypertr. Heart wt. 


650 gm. Caleific aortic sten- 


Transverse tear in intima 3.5 em. 
above aortic ring. Dissection 
limited to ascending aorta. Ex- 


tended into pericardial sac, 
with hemopericardium. Con- 
centric myocard. hypertr. 


Heart wt. 650 gm. Gran. con- 
tracted kidneys. 


Hematoma (1300 gm.) bet. endo- 
thoracic fascia and parietal 
pleura from apex to 9th rib on 
rt. side. Compression atelecta- 
sis of rt. lower lobe. Dissection 
of dese. and abd. aorta. No 
intimal tear; rupture through 
adventitia into post. mediasti- 
num and retroperit. space just 


above diaphragm. Longitud. 
wrinkling of aorta. Mult. in- 
farcts of kidney. Medionecro- 


sis cystica. 


Hemopericardium 500 ec. Heart 
wt. 590 gm. Intimal tear at 
origin of left subclavian art., 
retrograde dissection with rup- 
ture into pericardial sac. Dis- 
section along innom., left sub- 
clavian, sup. mesenteric, rt. 
renal and both ext. iliacs. Me- 
dionecrosis cystica. 


Hemopericardium (500 ec.). In- 
timal tear near the innom. art. 
Dissection involving two-thirds 
of circumf. of aorta and extend- 
ing to rt. ext. iliac art. Medio- 
necrosis cystica. 
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The patient continued to complain of substernal and periumbilical pain. 
There was some cough, hiccough and nausea and vomiting. The sensorium 
became progressively cloudy and the patient died 2 days after admission. 

Autopsy. Hemopericardium (500 ec.). The heart weighed 590 gm. There 
Was an intimal tear in the aorta at the origin of the left subclavian artery. 
The dissection extended proximally and ruptured into the pericardium between 
the aorta and pulmonary artery. Distally it extended on to both external 
and internal iliac arteries. There was a dissection along the innominate, and 
left subelavian arteries. The dissection extended 4 em. along the superior 
mesenteric artery and along the right renal artery as far as the hilum of the 


kidney. 


Comment. ‘The average age of the 12 patients was 45 with a range 
from 35 to 66. Ten of the 12 patients gave a history of previous cardio- 
vascular symptoms. Eleven of the group either had hypertension on 
admission or gave a history of previous hypertension. The 12th patient 
had a calcareous stenosis of the aortic valve. 

Pain was the initial symptom in 10 cases. This was felt first in the 
substernal region in 6 cases, in the epigastric region in 3 cases, and in 
the lumbar region in | case. There was no complaint of pain by the 
2 remaining patients. Neurologic signs or symptoms were seen in 
2 instances, | patient (Case 7) having been admitted with a hemiplegia. 
An interesting sign noted in | instance was a thrill and bruit over the 
left femoral artery (Case 11). The duration of the disease varied from 
33 hours to 44 weeks. Six patients died within 2 days. 

The leukocyte count ranged from 6250 to 28,850. In 2 instances the 
count was normal and in 8 instances it was above 12,000. The sedi- 
mentation rate was normal at the time of admission in 4 cases, elevated 
in 3 cases. Albumin was noted in the urine of 6 patients. Electro- 
cardiograms were obtained on 6 patients. There were no constant 
changes, however, abnormal ST segments and abnormal T waves were 
present in one or more leads of each electrocardiogram. Left ventricular 
preponderance was present in 4 records. First degree heart block was 
seen in 2 instances. Frequent ventricular extrasystoles and subsequent 
ventricular tachycardia was observed in | patient (Case 6). Frequent 
ventricular premature contractions were noted in | instance (Case 11). 

A Roentgen ray of the chest was taken in 8 cases. Marked cardiac 
enlargement was noted in 6 instances and moderate enlargement in 
2 instances. There was a widening of the supracardiac shadow in 3 
ceases. The characteristic radiolucent shadow outside of the main 
aortic shadow was observed twice. A mediastinal effusion was evident 
in the film of 1 patient (Fig. 2 B). The film in Case 8 showed an extreme 
eccentric bulging of the cardiac shadow to the right. This was due to 
the aneurysmal sac which formed the apparent right border of the 
cardiac silhouette. 

At autopsy a mild to moderate degree of atherosclerosis of the aorta 
was found in each case. Medionecrosis cvstica of the aorta was demon- 
strated in 5 cases. Four patients gave a history of syphilis or a positive 
Wassermann reaction, and syphilitic aortitis was found in only 3 cases. 
An instance of syphilitic aortitis with aortic insufficiency complicated 
by dissecting aneurysm is presented. The site of the primary tear in 
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the intima was located in the first 3 cm. of the aorta in 6 cases. There 
Was an intimal tear in the region of the origin of the innominate artery 
in 2 patients and in the region of the celiac axis in another (Case 2). 
No intimal tear could be found in the aorta of 2 patients (Cases 6 
and 11). 

The cause of death was hemorrhage into the pericardial cavity with 
subsequent tamponade in 7 cases. Hemorrhage into the left pleural 
cavity, uremia, ventricular fibrillation and coronary occlusion were 
other causes of death. 

Summary. A study of dissecting aneurysm of the aorta is presented. 
An antemortem diagnosis was made in 10 of the 12 cases observed and 
confirmed on necropsy. 5 

Isolated instances of dissecting aneurysm complicating calcareous 
aortic stenosis and syphilitic aortic insufficiency are presented. A new 
sign of this disease is described, consisting of a bruit and thrill over 
the femoral artery. 

A history of a previous hypertension, or an elevation of the blood 
pressure at the time of admission, was noted in 11 of the 12 cases. 

‘Tamponade was the cause of death in 7 cases. Hemorrhage into the 
pleural cavity, uremia, coronary occlusion and ventricular fibrillation 
were other causes of death. 


I should ijike to thank Col. William 8. Middleton, Dr. J. E. Paullin and Dr. L. Minor 
Blackford for their valuable suggestions and aid in the preparation of this paper. 
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ARTERITIS IN RATS WITH EXPERIMENTAL RENAL 
HYPERTENSION * 


By Wituram J. Cromartie, M.D. 


WINSTON-SALEM, N. C. 


(From the Department of Internal Medicine, Bowman Gray School of Medicine of 
Wake Forest College) 


THE spontaneous development of a specific inflammatory disease of 
the arteries of rats identical with or closely resembling periarteritis 
nodosa of man has been reported by Wilens and Sproul, who found 
the lesion in 9.7% of 487 rats dying of natural causes. The incidence 
in different age groups was as follows: under 500 days, 0%; 500 to 
700 days, 3%; over 900 days, 15.7%. They point out that this 
spontaneous disease was not found until late middle life and became 
more prevalent as age increased. 

A lesion identical with the above mentioned was found to occur in 
a high per cent of young rats 6 months to 1 vear of age, which had been 
subjected to certain experimental procedures to induce hypertension. 
It is the purpose of this communication to record these findings. 


Experimental Procedure. Thirty-seven albino rats which varied in age from 
6 months to 1 year were studied at autopsy. For the purpose of inducing hyper- 
tension these animals had been subjected to various operative procedures, no 
attempt being made to maintain aseptic technique. A layer of cotton cloth 
was applied to the surface of both kidneys of 25 animals and to one kidney of 8 
animals, according to the technique described by Grollman and Williams.’ A 
layer of collodion was applied to the surface of one kidney and a layer of cotton 
cloth to the opposite kidney in one animal. One animal was subjected to the 
partial nephrectomy, according to the technique of Chanutin and Ferris,' 
followed by removal of the opposite kidney. In a single animal a figure-of-eight 
silk suture was taken around one kidney and the opposite kidney removed. In 
one animal a similar figure-of-eight suture was taken around one kidney and a 
layer of cotton cloth applied to the surface of the opposite kidney. 

Postmortem examinations were performed } to 6 hours after death. The 
majority of animals were found dead in their cages, although some were dis- 
covered in a moribund state and sacrificed. The hearts were removed, after 
severing the great vessels at their proximal ends; the chambers were opened and 
all clots removed. Their hearts were weighed to 0.1 gram and the per cent of 
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variation from the expected heart weight, as determined from a chart prepared 
by Donaldson,- recorded. Blocks of tissue for histologic study were fixed in 
Zenker’s fluid with 10°; acetic acid and stained with hematoxylin and eosin. 
The systolic blood pressure of these animals was determined weekly by the 
plethysmographie method described by Williams, Harrison and Grollman.° 

Table 1 shows the type of operation, date of each operation, date of onset of 
the arterial hypertension, degree of hypertension and duration of the hyper- 
tension, 

1.—EXPERIMENTAL HYPERTENSION IN 39 Rats. 


Minimal 
and 
Date of Duration maximal 
Date of Type of Date of Type of onset of of hyper- systolic 
Rat first first second second hyper- Date of tension, B/P, 
No. operation operation*® operation operation* tension t death days mm. Hg. 
1 S- 5-41 Cotton 10-23-41 Cotton 12- 1-41 l- 3-42 33 160-180 
2 9- 1-41 10-23-41 12- 1-41 4-42 34 160-195 
1-41 11-22-41 12-15-41 6-42 22 155-190 
4 1-41 11-13-41 12-15-41 l- 7-42 23 160-220 
5 7-30-41 8-20-41 10- 1-41 8-42 99 165-185 
6 10- 7-41 a None 12- 1-41 l- 8-42 38 140-150 
7 12-15-41 12-30-41 7-42 150-165 
8 10- 7-41 Cotton Rt. 12- 1-41 1l- 8-42 69 150-170 
9 10- 1-41 1l- 1-41 1- 8-42 69 150-170 
10 7-15-41 Cotton 10-25-41 Cotton 12- 1-41 l- 9-42 39 150-160 
11 7- 5-41 8-18-41 1- 9-42 1-10-42 1 140-150 
12 12-18-41 Cotton Rt. 11-14-41 1-41 1- 9-42 150-155 
13. 11- 1-41 Cotton 11-14-41 12- 1-41 1- 9-42 39 150-200 
14 
15 11- 1-41 “i 11-17-41 12-15-41 1-11-42 27 =150-170 
16 7-15-41 <4 S- 1-41 Rt. silk 10- 1-41 1-12-42 103 150-250 
tie opera- 
tion 
17 10- 1-41 10-13-41 Cotton 11-15-41 1-14-42 60 150-170 
IS 11-15-41 Cotton Rt. None 1-14-42 130 135 
19 11-14-41 12- 1-41 1-14-42 44 150-170 
20 11- 1-41 Cotton 11-22-41 Cotton 12-10-41 1-17-42 38 150-180 
21 #11- 1-41 11-14-41 12-10-41 1-16-42 37 =150-190 
23 «10-15-41 1l- 1-41 12- 1-41 1-20-42 50 150-200 
24 S- 1-41 = 8-18-41 = 10- 1-41 1-20-42 111 150-170 
25 11- 1-41 11-22-41 = 12-15-41 1-22-42 38 150-160 
26 7-15-41 &- 2-41 a 10- 1-41 1-26-42 117 150-190 
27 1-41 11-14-41 12-10-41 1-30-42 41 150-200 
28 1-41 11-15-41 11-20-41 1-31-42 42 150-180 
29 12- 8-41 Cotton Rt. None 1- 1-42 1-31-42 30 150-160 
30 


11- 1-41 Cotton 11-13-41 Cotton 12-20-41 2- 5-42 47 150-190 


31 10-10-41 1l- 1-41 12 1-41 3- 3-42 92 150-160 
32. 12-20-41 1-10-41 2- 1-42 3-13-42 40 150-200 
33 1-20-42 - 1-31-41 = 2-20-42 3-18-42 26 150-180 
34 8- 2-41 Silk tie 8-12-41 Right 10- 1-41 3-17-42 
operation renectomy 
35 10- 1-41 Collodion, 11- 1-41 Cotton Rt. 1-30-42 3-23-42 52 150 190 
Rt. 
36 4- 1-42 Partial 4-15-42 Left 5-15-42 6- 5-42 21 150-225 
nephrec- nephrec- 
tomy tomy 
37 =—-11-28-41 Cotton 12-15-41 Cotton 6- 5 42 120-140 
38 11-28-41 12-15-41 6- 5-42 110-140 
39 = 12-28-41 12-15-41 6- 5-42 110-130 


* Description of various operations given under experimental procedure. 
+ Systolic blood pressure 140 or over. 


Pathologic Observations. (iross Description. Concentric hypertrophy 
of the left ventricle was noted on gross examination of the hearts 
of 20 animals. No other macroscopic cardiac lesions were seen. Con- 
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gestion of the lungs was evident in 15 cases. Small areas of hemor- 
rhage were seen in the subserosa of the terminal ilium and proximal 
portion of the colon in 2 rats. Moderate enlargement of the spleen 
was seen in 12 rats associated in each instance with evidence of marked 
infection of the kidneys. No remarkable gross lesions of the liver, 
pancreas, or adrenals was found. Perirenal abscess formation, asso- 
ciated with varying degrees of destruction of kidney tissue, was noted 
in 24 animals. This lesion was bilateral in 8 instances. All of the 
infected kidneys had had cotton cloth applied to their surfaces. These 
lesions varied from a minimal lesion involving the perirenal tissue to 
complete destruction of all kidney tissue. A thin layer of firm gray 
tissue, which seemed to be fibrous tissue, was noted surrounding the 
cotton in the rats which showed no evidence of secondary infection. 
No lesions of the ureters or bladder was observed. The genital organs 
of all animals appeared normal. 

Inspection of the aorta of each rat revealed no gross changes. The 
mesenteric arteries of 11 animals showed striking gross abnormalities. 
In 5 instances in which the lesions were severe the normal delicate 
structure of the mesentery and its vessels was completely altered. The 
vessels stood out as thick tortuous nodular structures varying from 
0.5 to 4 mm. in diameter. On cut section the nodular enlargements 
were found to consist of two types of lesions, one of which consisted 
of localized dilatations of the lumina of the vessels. Some of these 
aneurysmal dilatations were filled with what appeared to be post- 
mortem clots. Others seemed to contain laminated thrombi. The 
second type of nodular enlargement consisted of firm grayish red tissue 
which seemed to cause marked narrowing of the lumina. In cases 
where the lesions were less severe the arteries showed segmented 
involvement by the above described process. Gross vascular lesions 
were found only in the mesenteric vessels. The ventricles of the brain 
of 1 animal was filled with freshly clotted blood and there was an area 
of hemorrhage 3 mm. in diameter in the tissue of the left frontal lobe 
of the brain of this animal. 

Microscopic Findings. The most remarkable microscopic lesion 
noted was an inflammatory change involving many of the arteries of 
15 rats. As in the spontaneously occurring disease described above, 
there was much individual variation in the appearance of these lesions. 
The changes were most marked in the medium-sized and small arteries. 
Some vessels exhibited an accumulation of lymphocytes, plasma cells, 
monocytes, neutrophils, and eosinophils in the adventitia associated 
with proliferation of the fibrous tissue of this layer. In some instances 
these changes involved diffusely the outer layer of the vessels; in others 
the changes were focal, and produced nodular lesions in the periphery 
of the vessel wall. What appeared to be more advanced lesions 
showed involvement of the entire wall by the above-mentioned inflam- 
matory process, resulting in complete destruction of the normal archi- 
tecture of the vessel and marked narrowing of the lumen. In some 
sections, dilated vessels, the walls of which were infiltrated by lvmpho- 
cytes, plasma cells, monocytes, neutrophils, and eosinophils were seen. 
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Often these dilated vessels were filled with organizing thrombi. Foci 
of necrosis associated with the disposition of fibrin was seen in the walls 
of some vessels. 

Many small arteries whose walls were involved by the above- 
described granulomatous-like process showed hyaline necrosis of the 
intima with thrombus formation in the lumen. Other vessels which 
seemed to exhibit evidence of healing showed distorted walls consisting 
of partially hyalinized connective tissue surrounding thrombosed 
lumina which appeared to be recanalized. Various stages of this 
process were noted in all animals. The above-described microscopic 
lesions were found most frequently in the mesentery, subserosa of the 
gastro-intestinal tract, periadrenal tissue, peripancreatic tissue, kid- 
neys and spleen. Lesions were also noted in testes, myocardium, 
striated muscle, liver, subcutaneous tissue, lungs and urinary bladder 
wall. Striking lesions were seen in the uninfected kidneys of the 
15 animals in which arteritis was found. These lesions were present 
both in kidneys which had and which had not been subjected to 
operative procedures. All stages of arteritis were demonstrated, in- 
volving small arteries and arterioles. Some glomeruli appeared 
necrotic, others appeared partially hyalinized and others showed com- 
plete fibrosis. Many tubules appeared dilated. There was a general- 
ized increase in the interstitial fibrous tissue. A few wedge-shaped 
areas of scarring were noted in the cortices. No recent infarcts were 
seen. Evidences of changes in organs secondary to obstruction of 
blood supply were seen in the kidneys as described above, and in 
2 instances in the intestinal tract, where marked congestion of the 
blood-vessels and diffuse necrosis of the wall was seen. In the myo- 
cardium small focal areas of scarring were noted associated with the 
inflammatory vascular change, but recent myocardial infarcts were 
not seen. No lesions of the veins were noted. 

Sections from 8 animals displayed bilateral renal abscesses and 
sections from 16 showed unilateral renal abscesses. Histologically, 
their kidneys revealed areas of suppuration destroying varying amounts 
of kidney tissue. In some cases there was infection of the perirenal 
tissue with minimal involvement of kidney tissue. In others there 
was complete destruction of the renal tissue. Scattered throughout 
the areas of suppuration were masses of bacteria which morphologi- 
cally resembled staphylococci. Smears of this pus showed Gram- 
positive cocci in clumps. Changes which did not seem to be related 
to the inflammatory disease were noted in small arteries and arterioles 
of many of the tissues of a large number of these animals. These 
abnormalities consisted of medial thickening secondary to smooth 
muscle hypertrophy, areas of hyalinization in the wall and hyperplasia 
of the cells of the intima, and were seen in vessels which did not show 
necrosis, cellular infiltration or perivascular fibrosis. To determine 
the relationship of the observed changes to the systolic blood pressure 
ind the heart size, histologic sections were examined without any 
<nowledge of which rats exhibited arterial hypertension. The degree 
if these changes in vessels which showed no evidence of inflammatory 
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process were estimated and recorded in terms of 1+ to 4+. These 
findings are summarized and recorded along with the changes in heart 
size, the systolic blood pressure and the duration of arterial hyperten- 
sion, when present, in Table 2. 

Discussion. ‘The two types of lesions, the inflammatory arterial 
lesion and the small artery and arteriolar sclerosis which have been 
observed will be considered separately. A conclusive analysis of the 
factors concerned in the pathogenesis of these inflammatory changes, 
which resemble the lesions described by Wilens and Sproul‘ as develop- 
ing spontaneously in rats over 500 days of age and which also resemble 
periarteritis nodosa of man, is impossible from the available informa- 
tion, but the following observations suggest some factors which may 
be concerned in the evolution of these lesions: (1) In a group of 
37 rats varying in age from 6 months to | year, which had been sub- 
jected to several procedures for the purpose of inducing arterial 
hypertension, this lesion was found in 15 rats. (2) Of these animals, 
24 exhibited elevated systolic blood pressures and had a suppurative 
infection involving one or both kidneys which developed secondary to 
the application of a layer of cotton to the surface of the kidney. Arter- 
itis was found in 12 (50%) of these 24 animals. (3) This same inflam- 
matory lesion of the arteries was found in 3 rats of a group of 9 (33.397), 
which showed arterial hypertension not associated with infection. 
(4) Only 2 animals which exhibited suppurative renal infection unas- 
sociated with arterial hypertension were studied . These animals 
showed no evidence of this arterial disease. (5) Two rats which had 
neither infection nor arterial hypertension were studied and no instance 
of arteritis was found. (6) The degree of the arteritis was much less 
marked in the animals which had arterial hypertension unassociated 
with infection as compared to that found in the rats with hypertension 
and a suppurative renal infection. 

The above-described observations suggest that experimental renal 
hypertension alone or in combination with a suppurative infection of 
the kidneys played a part in the development of this inflammatory 
arterial lesion. Wilens and Sproul,‘ in discussing the etiology of the 
spontaneous arteritis of rats, mention the frequency of suppurative 
lesions in these animals, but state that similar suppurative lesions 
occurred with equal frequency in the absence of inflammatory arterial 
disease. ‘They mention a possible relationship of this disease to the 
diet of the animals. The disease was found only once in a group of 
75 rats receiving “a meat and vegetable diet,” while it occurred in 
46 out of 356 animals whose diet consisted largely or entirely of dried 
milk powder and ground wheat. There was no significant difference 
in the age of these animals or in the incidence of foci of suppurative 
infection in the two groups. The diet of the group of animals forming 
the basis of this report consisted of a commercial preparation contain- 
ing protein 30%, carbohydrates 46%, fat 6%, bone meal 8%, and 
crude fiber 3%. 

Wilson and Byrom,* in describing arterial lesions, found in rats in 
which sustained hypertension had been produced by partial occlusion 
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Fic. 1.—Gross appearance of the mesenteric arteries demonstrating a marked degree of 
arteritis. 

Fic. 2.—Gross appearance of the cut surface of a kidney, showing extensive suppurative 
infection secondary to application of a layer of cotton to its surface 

Fic. 3.—Comparison of the appearance of the mesenteric vessels, exhibiting moderate 
degree of arteritis (on left of figure) with normal mesenteric arteries (on right of figure). 


Legends for Illustrations on Opposite Page: 

Fic. 4.—Arteritis of mesenteric artery with changes in the adventitia. Hematoxylin 
and eosin stain. ( X70.) 

Fic. 5.—Arteritis of mesenteric artery showing necrosis of and cellular exudate in 
adventitia and media. Hematoxylin and eosin stain. (70. 

Fic. 6.— Portion of the wall of a mesenteric artery demonstrating arteritis associated 
with thrombosis. Hematoxylin and eosin stain. ( 120.) 

Fic. 7.—Arteritis of small arteries of testicle showing the primary and healing stages. 
Hematoxylin and eosin stain. ( 120.) 

Fic. 8.—Two small arteries of testicle exhibiting marked fibrosis of adventitia and 
medial necrosis. Hematoxylin and eosin stain. ( 525.) 

Fic. 9.—Organizing thrombus in a mesenteric artery. Hematoxylin and eosin stain. 
(X 525.) 

Fic. 10.—Necrosis of and cellular exudate in the wall of a small artery in periadrenal 
tissue. Hematoxylin and eosin stain. ( 525.) 

Fic. 11.—Small artery of testicle showing necrosis of media and marked fibrosis of the 
adventitia. Hematoxylin and eosin stain. ( 525.) 

Fic. 12.—Kidney showing arteritis of a small artery, necrosis of an arteriole, tubular 
dilatation, increase in interstitial fibrous tissue, glomerular tuft necrosis, and glomerular 
fibrosis and hyalinization. Hematoxylin and eosin stain. ( 120.) 
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of one renal artery, point out that “‘the most severe lesions were found 
in the mesenteric arteries where gross changes resembling periarteritis 
nodosa were not uncommon.” No further description of this lesion 


te a%e 

lin 
in 
ed 
es 
ind 
Alli. 
nal 
s given. These workers state that all of their animals were under 

(00 days of age. In considering the pathogenesis of any vascular 
alat esion found in rats with experimental hypertension, the fact that an 
alar 


nflammatory vascular disease which resembles the spontaneous arter- 


9) 

{ 


74 CROMARTIE: ARTERITIS IN RATS WITH HYPERTENSION 


itis occasionally found in this animal occurs frequently following pro- 
cedures used to induce hypertension must be kept in mind. 

Further investigation will be required to determine the exact rela- 
tionship between this inflammatory panarteritis and the inflammatory 
arterial disease of man, periarteritis nodosa. Wilens and Sproul+ 
point out that the spontaneously developing arteritis of the rat, which 
exhibits the same histologic changes as the arteritis found in our 
animals, demonstrates many features which makes it seem probable 
that it is closely related to periarteritis nodosa in man. These features 
include the anatomic changes, the distribution of the lesions, and the 
mode of onset and development of permanent residual deformities. 
The susceptibility of the medium-sized arteries is found in both dis- 
eases. The striking dissimilarities of the human and rat disease are as 
follows: The disease is rare in humans and it is one of the most 
common forms of systemic vascular disease of rats. The human 
disease occurs in all periods of life, while in the rat the lesion is found 
only in old animals. 

It is hoped that continued investigation of the arteritis producéd in 
rats may elucidate some of the factors concerned in the pathogenesis of 
inflammatory lesions of arteries. 

The small artery and arteriolar changes found in these animals which 
did not seem to be related to the inflammatory arteritis will now be dis- 
cussed. These consisted of medial hypertrophy, hyalinization of the 
walls and intimal hyperplasia unassociated with necrosis, infiltration of 
inflammatory cells and increase in fibrous tissue in the adventitia. 
These alterations were found in all of the animals which showed eleva- 
tion of the systolic arterial pressure. A study of Table 2 shows that 
the severity of these arterial lesions is related to both the degree of 
arterial hypertension and the duration of the hypertension. Which of 
these factors is the most important is not obvious. It is also evident 
that these vascular changes in most instances are associated with 
cardiac hypertrophy. 

These lesions tend to be more severe in the loose areolar connective 
tissues of the subserosa and submucosa of the gastro-intestinal tract, 
the periadrenal tissue, the peripancreatic tissue and the subcutaneous 
tissue. Also, as pointed out above, they seem to be related to the 
degree and duration of the hypertension. These findings suggest the 
possibility that the physical strain on the vessel walls due to stretching, 
secondary to the increased arterial tension, may be greater in this type 
of tissue than in the denser tissues of the body. The latter could con- 
ceivably offer more support to the vessel than the loose areolar tissue. 
The evaluation of the part played by this factor in the production of 
some of the vascular changes seen secondary to hypertension requires 
further study. 

It is more difficult to interpret the lesions seen in the arterioles of 
the kidneys of animals with arteritis. These consisted of necrosis of 
their walls and infiltration by inflammatory cells. Whether these 
result from the increased arterial tension, whether they are a part of 
the picture of the inflammatory arteritis or whether they are a product 
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of the continued effect of the two processes is not obvious. Arteriolar 
necrosis Was seen only in the kidneys of animals which also showed 
arteritis of medium-sized and small arteries. 

Summary. |. A form of arteritis similar to that described as occur- 
ring spontaneously in rats over 500 days of age has been found to occur 
in a high per cent of rats under 400 days of age, which had developed 
either arterial hypertension and a suppurative infection of one or both 
kidneys, or arterial hypertension unassociated with renal infection, 
following the application of a layer of cotton cloth to the surface of 
one or both kidneys. 

2. The pathologic anatomy of this disease is described and the 
similarity of these lesions to the lesions of periarteritis nodosa of man 
is pointed out. 

3. Other arterial changes which do not seem to be related to the 
inflammatory arterial disease are described and a possible factor in their 
pathogenesis is discussed. 
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(From the Endocrine Research Institute) 


1) URING this investigation a survey was made of the existing methods 
of controlling obesity. The restriction of food intake is still the basic 
principle in all successful attempts at treatment. Dietary restriction 
over a long period of time is exceedingly difficult in most cases without 
the aid of some agent that depresses the appetite. No attempt has 
been made in this presentation to outline the various therapeutic 
theories. For data relative to these the reader is referred to the review 
articles on this Tlowever, cognizance has been 
taken of this work when applicable. For the most part, the cases 
presented herein were similarly treated as problems of exogenous 


| 
| 
| 
e 
CS 
ot 
Se 
ot | 
et | 


76 COLTON, SEGAL, STEINBERG, SHECHTER, PASTOR: 


obesity. When other etiologic factors were apparent, an attempt was 
made to correct them. 

A careful history and physical examination were obtained on all 
patients. Contributing organic or functional disturbances were sought. 
Such factors as psychic imbalance were noted, for just as anorexia 
nervosa has been found to oceur in individuals with a compulsion 
neurosis, so also was bulemia present in individuals who were mentally 
harassed. Therefore in some cases, measures other than dietary 
restriction were necessary to obtain weight loss. On the basis of the 
history and physical examination, appropriate studies were carried 
out, namely: complete blood count; Volhard water-retention test; 
B.M.R.; blood cholesterol, lipoid phosphorus, sugar; glucose tolerance; 
quantitative urinary hormone assays; and Roentgen ray of the sella 
and long bones. 

Treatment in the main consisted of appetite-control, correction of 
eating habits, exercise and dehydration; endocrine and psychotherapy 
when indicated. 

Control of Appetite. Among the agents that are used in the control 
of appetite are dextrose, amphetamine sulphate, propadrine hydro- 
chloride, digitalis and belladonna. Lesses and Mvyerson™ were the 
first to show that amphetamine, which is an adrenergic drug, would 
depress the appetite. Subsequent reports®:”--°7 have confirmed this 
observation. The authors have also used amphetamine in the earls 
cases treated. 

Propadrine hydrochloride was employed by Hirsh.'® The authors 
have also investigated this substance for its ability to control the desire 
for food and were able to confirm his results. 

Recently Bram* has advocated the use of digitalis as an appetite- 
reducing agent. The rationale was the anorexia and nausea resulting 
from the effect of this drug: Greene® has employed belladonna alone, 
and in combination with sedatives in a series of 45 patients to control 
the appetite. Bram and Greene state that no gross evidence of toxic 
phenomena was observed. 

Subsequently, amphetamine sulphate, a racemic mixture, was 
separated into two optically active isomers; one which was dextro- 
rotatory and the other levulo-rotatory. These two substances were 
independently investigated for their appetite-inhibitory action. Pre- 
viously with the racemic amphetamine, certain undesirable effects 
were encountered. These consisted of insomnia, irritability, “ edginess,”’ 
tenseness, and occasionally gastro-intestinal irritability. These exciting 
factors were found to predominate in l-amphetamine. On the other 
hand, the d-amphetamine was found to include most of the appetite- 
depressant activity. The dextro-rotatory benzedrine was initially 
given 3 hour before meals. Subsequently it was found that the admin- 
istration | hour before meals gave the optimal effect. Later it was 
found advisable to ration the drug according to the hunger periods 
encountered during the day. The dosage of the drug was increased 
with the tolerance. The maximum dose employed was 30 mg. and the 
average dose was 15 mg. per day. 
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Ryder,'* Gordon and Von Stanley,® have attempted to curtail exces- 
sive appetite by the administration of dextrose in the form of tablets 
or grape juice, ad libitum. In many cases this served to dull the desire 
for food. 

Correction of Eating Habits. At the inception of treatment, the 
patient was given a list of foods which were to be avoided and another 
list of foods from which the daily menu could be selected. The patient 
was advised as to the caloric content of foods so that the common 
misconception, limitation of bulk meant limitation of caloric intake, 
could be dispelled. It was felt that if the patient could not understand 
the necessity for the caloric restriction, there would be no coéperation. 
The usual diet prescribed varied from 900 to 1300 calories, was high 
in protein, low in fat and carbohydrate. The use of bulky low-caloric 
food is of obvious advantage. The necessity of assuring adequate 
vitamin intake in the form of concentrates was stressed. For an excel- 
lent source of varied daily menus of this type, reference is made to 
Bridges.* The patient was also instructed to eliminate from the diet 
those substances which whet the appetite, especially alcoholic beverages 
and condiments. The avoidance of carbonated beverages because of 
their high-caloric value was explained. The necessity for correcting 
overeating by the formation of new eating habits was emphasized. 
Once this was accomplished, the individual was able to get along with 
less food, without pangs of hunger. 

Exercise. Setting-up exercises have long been used in the reduction 
of obese individuals. This is a worthwhile procedure providing the 
increased appetite as a result of increased activity is controlled. 

Dehydration. |)iuretics have long been known and used in the forms 
of natural spring water containing various mineral salts. Hot mud, 
steam baths, cabinet baths, Russian and Turkish baths are popular 
even today. The chief objection to the latter form of dehydration is 
the fact that the craving for fluid and its satiation soon replenishes the 
body stores. The present armamentarium of the physician includes 
several diuretics such as ammonium chloride, pituitrin, mercurials, 
potassium salts, and other metallic salts. The authors have employed, 
in cases of fluid-retention, enteric-coated ammonium chloride in doses 
ranging from 45 to 120 gr. per day, and in a few cases mercurial diuretics 
in doses not exceeding 2 cc. per week intravenously. If these were used 
more often, the urines were checked more frequently. With the pro- 
longed use of these two diuretics, calcium depletion was noted in 
some cases. It was important to have the patient under careful observa- 
tion when any of these diuretics were given. 

Endocrine Therapy. Endocrine therapy in suitably selected cases 
was of value. In the presence of a low B.M.R., high cholesterol and 
lipoid phosphorus, and clinical signs of hypothyroidism, desiccated 
thyroid extract was used. Furthermore, it was believed that the 
administration of this drug in obese individuals with apparently normal 
thyroid function, was often effective in reducing body weight. 

The authors adhere to the view that certain glandular imbalances 
are manifested by a characteristic distribution of body fat. In the 
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hypopituitary individual, the adipose tissue was usually confined to 
the pelvic and mammary regions, upper arms and thighs. In the 
hypothyroid patient, the adiposity was generalized in distribution. 
In the hypogonadal type, the distribution of fat was mainly trochan- 
teric. These constitute three of the more commonly encountered 
endocrinopathies in which obesity is a factor. The treatment of these 
cases will be presented in detail in a subsequent paper. 

It was found important to instruct these patients not to tamper 
with the diets or to adopt starvation rations because they felt that the 
loss in weight was not sufficiently rapid. As far as control of appetite 
in the cases presented herein, three groups of individuals were encoun- 
tered. These were arbitrarily classified as follows: 

1. Those who were able to restrict their caloric intake without the 
aid of appetite depressants. (Usually girls in their late teens and 
recently married women.) 

2. Individuals who desired to lose weight but were unable to control 
the appetite. (The majority of the patients treated.) 

3. Those who were unable to consistently adhere to a diet despite 
appetite depressants. (Chiefly middle-aged women and _ inactive 
youngsters with voracious appetites. ) 

The majority of the patients were women. The amount of weight- 
reduction attempted in an individual was dependent not only on their 
ideal weight for their age and height, but also on their sense of well- 
being and resistance to infection. An individual may be 50 lbs. over- 
weight and lose 25 Ibs. without any untoward effects. However, 
further attempts to reduce body weight occasionally may be attended 
by asthenia, and increased susceptibility to infection. 

Treatment. As a result of these various considerations the following 
plan of therapy was adopted. Most cases were primarily treated on 
the basis that reduction in appetite would produce a reduction in 
weight, incident to a lowered caloric intake. At the institution of 
treatment, the patient was given a diet of the type previously outlined 
and was also informed as to the total number of calories permitted in 
| day so that this amount could be rationed as desired. Thus individ- 
uals could resort to 4 or 5 small meals or 2 more substantial meals per 
day. The patient was advised to limit fluid and salt intake. This diet 
to the exclusion of other therapy was continued as long as there was 
a progressive weight loss and the patient co6perated. When no further 
reduction took place it was usually because adherence to the diet had 
become difficult. At this point whether it occurred immediately or 
after several weeks, amphetamine sulphate, preferably the dextro- 
rotatory form was given. The patient was interrogated as to what 
time of day hunger was most acute and the drug was administered one 
hour prior to this. The average dose was 15 mg. daily. If this dose 
subsequently failed to control the hunger, an additional 5 mg. was 
given at the appropriate time. In most cases the following régime was 
found to be most efficacious: 5 mg. upon arising, 5 mg. at 11 A.M., 
and 5 mg. at 4 p.m. Therapy was maintained in this manner with suit- 
able changes in dosage until there was an absence in weight reduction 
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for a period of 2 weeks. The daily dose even in the most resistant 
cases was not allowed to exceed 30 mg. Treatment was continued in 
a few individuals as long as 18 months without any untoward effects. 
However, the authors have held to the view that the drug should 
only be used as a temporary expedient to facilitate the formation of 
restricted eating habits. This period may vary from 2 weeks to 6 
months. This was determined by the substitution of placebos admin- 
istered in the same way at various intervals throughout treatment. If 
the weight loss continued on the placebo, the latter was utilized 
thereafter and subsequently eliminated entirely. If during any phase 
of the aforementioned period, weight loss failed to occur, and it was 
believed that the patient was adhering to the diet, it was necessary 
to resort to additional therapeutic agents. The next step was to 
administer a mild diuretic such as enteric-coated ammonium chloride 
in divided doses (45 to 120 gr. per day) as tolerated. Potassium 
chloride or other potassium salts could also be administered. These 
inhibit sodium ions thus limiting the retention of fluids by the tissues. 
Subsequently 2 ce. of Salyrgan-Theophylline were given intravenously 
at weekly intervals. Recently the action of the mercurial diuretics 
was found to be enhanced by the addition of 10 cc. of 20% Sodium 
Decholin. During this phase of the therapy, kidney function was 
routinely checked, although no instance of kidney damage was encoun- 
tered in this group. Obstetrical pituitrin was also found effective in 
some cases. When the patient became refractory to this additional 
therapy and the authors were convinced that the patient was carrying 
out the prescribed treatment faithfully, thyroid extract was employed. 
The dose ranged from } to 3 gr. daily. 

After the initial rapid weight loss, many of the patients began to 
violate the diet or had the desire to do so. Since the eating habits 
vary from those of their families and friends, it was difficult for them 
to adhere to their diet. Subsequently it seemed more desirable to give 
them intervals of temporary respite from the vigorous therapy. This 
was best accomplished by following each 6-week period, with a 2-week 
interval in which the patient was cautioned merely to attempt to 
maintain the weight status quo. During this time no doctor was seen 
and no medication was used. This procedure accomplished several 
things: (1) It determined whether or not the patient had acquired 
new eating habits. (2) It gave the patient mental relief and relaxation 
which was not present under supervision. (3) The patient was more 
amenable and coéperative to further treatment. (4) It better assured 
the attending physician that the patient would continue the treatment 
for longer periods of time. 

The authors do not believe in harassing an uncoéperative patient 
to lose weight, because the mental anguish produced does not warrant 
the end-result. In most instances this type of patient usually regains 
the lost weight with amazing rapidity after cessation of treatment. 

Results. Approximately 300 unselected cases of obesity were treated 
for varying periods of time, ranging from 2 to 18 months. The fol- 
lowing cases are illustrative of the various types of obesity: (1) Hypo- 
pituitary. (2) Simple exogenous. (3) Fluid retention. 
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Fics. 1 and 2.--Case 1. Hypopituitary obesity before treatment (Fig. 1) and 153 
months after start of therapy (Fig. 2). Note striking alteration in configuration and 
physiognomy. 
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Case Studies. Case 1. Hypopituitary obesity. A 15-year-old male, 
55} inches tall, weighing 123 lbs. The blood pressure was 11080 and the 
pulse was 70. At 5 years of age a severe case of measles was followed by an 
excessive gain in weight. The bodily configuration was characteristic of hypo- 
pituitarism. The appearance was that of a 12-year-old (Fig. 1). The B.M.R. 
was —9, the complete blood count and urinalysis were normal. There was 
40°; fluid retention. Because of an associated dwarfism, thyroid extract was 
given orally and pituitary growth extract by injection. A high-protein, sub- 
caloric diet with adequate vitamin and mineral intake was prescribed. In the 
14 months of therapy, there was a growth of 4} inches and a weight loss of 
123 lbs. His weight reduction was much more significant than apparent from 
the actual figure as the patient was growing rapidly. The alteration in appear- 
ance from that of an obese youngster to that of a masculine youth was most 
striking (Fig. 2). 

Case 2. Exogenous obesity. A female, age 38, weighing 2563 lbs., and 
63} inches tall. The blood pressure was 125,80 and the pulse was 80. The 
obesity began at the age of 7 with a sudden gain in weight which was progres- 
sive until the present. In one instance there was a loss of 78 lbs. in 6 months, 
as a result of dietary restriction. However, the weight was always regained 
following the cessation of the diet. There was occasional dyspnea upon exertion. 
The fat distribution was generalized, but was more marked over the abdomen. 
There was no water retention. The B.M.R. was +10. A 24-hour urinary 
excretion of prolan and estrogen were normal. The blood cholesterol was 
205 mg. A 1000 calorie diet supplemented with vitamin concentrates was 
prescribed. Subsequently Dextrettes, amphetamine sulphate, 10 to 30 mg. 
daily, and thyroid, 1} gr. daily were given according to the plan outlined 
previously. There was a steady loss of weight which totalled 86 Ibs., in 9 
months and was maintained for 2 months after cessation of therapy with a 
weight fluctuation of 5 Ibs. 

Case 3. Fluid retention. A female age 53, weighing 385 lbs., and 60 inches 
tall. The blood pressure was 100/70 and the pulse was 88. The patient was 
thin until menarche at age 12, when there was a rapid gain of 50 Ibs. There 
was a generalized fat distribution with a huge pendulous abdomen. Ankle 
edema was marked and folds of skin hung over the ankles. Complete blood 
count was normal. Urinalysis showed occasional hyaline casts with a trace of 
albumin; blood calcium was 10.5 mg.; blood cholesterol was 232 mg.; and the 
Volhard water retention test showed 95% retention. On the basis of the marked 
water retention, 90 gr. of enteric-coated ammonium chloride tablets were 
given in daily doses; an 885 calorie diet, high in protein, low in carbohydrate 
and fat with fluid restricted to 1000 ec. per day was prescribed. This was 
supplemented with vitamin concentrates. The urinary output was not increased 
and the patient complained of gastric upset. The ammonium chloride was 
discontinued and Salyrgan-Theophylline, 1 cc., was administered intravenously 
at weekly intervals with resultant diuresis. After 8 weeks of this therapy the 
diuretic effect was no longer observed. Decholin sodium, 20°;, 10 ec., was 
then added to the Salyrgan-Theophylline, 1 ec. Marked diuresis ensued. 
This method of therapy was continued at weekly intervals for 8 months. 
There was a weight loss of 125 Ibs. 

The greatest weight loss encountered in this entire series was in this patient 
(Fig. 3). The least weight loss encountered was 3 lb. per week. The average 
weight loss for the entire group was 2 lbs. per week for the entire period of 
treatment. 

In Table 1, 50 cases were presented which were representative of the group 
as a whole, and the weight loss was depicted at intervals of 1, 2, 4, 6 and 12 
months according to the duration of treatment. In the entire group of 300 
cases only one-third were still under treatment at the end of 6 months, while 
at the end of 1 year all but 10% had either dropped out or had been discharged. 

The average weight loss during the Ist month of therapy for the entire 
group was 2} lbs. per week. The average weight loss for the entire group for 
the 2d 4-week interval was 2.4 lbs. per week (range, 0.12 to 4.9 lbs.). The 
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average weight loss for the ensuing 8 weeks was 1.43 lbs. per week (range, 
().22 to 3 Ibs.). At the end of 6 months of therapy the average weight loss was 
1.2 Ibs. per week (range, 0 to 3.1 Ibs.). The average weight loss in those patients 
treated over a period of 1 year was 0.8 lb. per week (range, 0.17 to 1.6 Ibs.). 
TABLE 1.—Wetcur Loss AccorDING TO DURATION OF TREATMENT 
Initial 
ge gt gt 
(ase Sex - ) a ) a8 1 mo. 2 mos 4 mos 6 mos 12 mos 
1 I 13 62) 159 144 136 134 
2 I 34 60 167} 167 166 150 1263 1323 
3 I 16 64 1653 1533 146 144 155 147 
4 I 25 623 1613 155 1503 143 
5 k 16 60 1363 133 124 130 
6 F 35 71 235 226 231 208 201 195 
7 F 18 613 158} 154} 1533 1503 1553 
8 M 12 56} 131 1283 1233 124 124 
9 F 36 63 150 148 151 147} 141 126} 
10 I 25 64 177 170 164 155 143 141 
11 I 28 62 2133 205 202 2003 187} 18S 
12 I 38 63} 2563 238} 221} 194} 180} 1733 
13 I 27 65 247 229 215 210 217 213} 
14 I 29 63 257} 243 2233 200 186 178 
; 15 F 33 643 165} 148} 141 138} 
16 F 28 62 272} 2633 264 
17 I 23 65 177 162 156 160 165 168 
18 I 19 614 197 190 185} 167} 155 145} 
19 I 28 62 189 183 173 154 148} 
20 I 3 603 136 124 119 
21 I 10 62} 147 138} 129 121 
22 I 17 62} 170 158 151 
23 I 15 62} 145 144} 143 131 
24 I 19 60 206} 2093 208 205 
25 I 15 623 1613 163} 147} 
26 F 45 61 217 213 195 178 176 178 
27 F 34 613 1594 145 139 
28 I 12 55} 1003 90} 85} S83 
29 I 23 623 181 170 161 
30 M 38 64 203} 193} 184 
31 I 51 65 167 159 155} 148 4 
32 I 8 59 132 1223 109 105 2} 114 
33 I 26 63 147 139} 138} 1333} 
34 I 52 60 201 185} 174 168 
35 I 17 62 188 180} 175} 170 
36 I 2 63 146} 140} 134 
37 I 51 61 1673 149} 145} 139 
38 I 30 67} 179 167 1584 
39 I 27 61 142} 134 127 120 
40) F 28 613 186 164 152 
1] F 30 62} 1973 181} 167! 
42 F 2 62 184 177 18S} 162 
3 I 34 62} 211 190} 176 162 
14 F 27 613 153 137} 126! 
45 M 29 66 198 182 
46 F 30 61 182 170 163 
47 F 10 60 1723 156} 1543 147} 
48 F 35 63} 163} 148 142 136 
19 F 42 62} 171 157 153 
50 F 30 ~ 613 154 138 127 


In those patients who were 100 to 150 Ibs. overweight, the average weight 
loss for the Ist month of treatment was 3.4 Ibs. per week, while the average 
weekly loss for the Ist 6 months of treatment was 2.9 Ibs. per week, and for 
the Ist 12 months was 1.6 lbs. From the 6th to the 12th month the average 
weight loss was 0.6 Ib. per week. In those patients who were 50 to 100 Ibs. 
overweight, the average weekly loss for the Ist month was 3.1 lbs.; for the 
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Ist 6 months, 1.6 lbs., and for the Ist year, 1 lb., while the average weekly 
loss from the 6th to the 12th month was 0.6 lb. In those patients who were 
25 to 50 lbs. overweight, the average weekly loss for the Ist month was 2.2 Ibs., 
for the Ist 6 months, 1.5 Ibs., and for the Ist year, 0.71 lb. In this group it 
appears that there was no additional loss between the 6th and the 12th month. 
However, in those whom adequate loss was effected at the end of 6 months, 
treatment was withdrawn; while the few who had not lost sufficient amounts 
of weight were treated for the duration of the year, thus lowering the average 
weekly loss for the entire group (Fig. 4). 


Fic. 3.— Weight loss in a case of water retention. 
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Fic. 4.— Weight loss in patients with various degrees of overweight. 


In those patients who were not more than 25 lbs. overweight, the average 
weekly loss for the Ist month was 1.55 lbs., and for the Ist 6 months period 
was 0.6 lb. Treatment was not carried beyond the 6 months. From the fore- 
going it appeared that the average weekly weight loss was directly proportional 
to the degree of obesity. Instances of weight gain were offset by the subsequent 
weight losses in the same patients so that at the intervals noted, the average 
resulted in minimal losses as indicated in the ranges depicted above. 
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Discussion. As a result of 4+ vears of work in the treatment of 
obesity a plan of therapy has been evolved which the authors feel has 
proved most beneficial in effecting weight reduction in adipose indi- 
viduals. It was obvious that to obtain adequate weight loss, food 
intake had to be restricted. This was best accomplished by controlling 
the appetite. In maintaining therapy sufficiently long to produce 
adequate reduction, it was important to prevent the patient from 
becoming discouraged. This was achieved by applyiyg various thera- 
peutic agents successively rather than all at one time. Thus each 
refractory period was met by utilizing an additional weight-reducing 
factor. 

There is currently no unanimity among investigators as to the 
specific etiologic factors in obesity. However, where a definite cause 
existed, appropriate selective therapy was administered. 

Therapy was designed not only at reducing the weight of the patient 
without impairment of health, but also at attempting to create new 
eating habits. Obviously if the patient returned to old eating habits, 
the weight loss was rapidly regained. It was therefore important 
before commencing therapy to explain this fact to the patient. Thera- 
peutists have not sufficiently stressed this point. 

The follow-up of our patients showed that the majority of those in 
Group 1, the younger individuals who were more keenly interested in 
their appearance, maintained their weight loss long after treatment and 
supervision had been withdrawn. In Group 2 the incidence of those 
who maintained their weight loss was much smaller, while those in 
Group 3 for the most part did not warrant the effort involved. 

In private practice, prolonged refractory periods which discourage 
the patient, could often be avoided by utilizing therapeutic agents 
successively as previously mentioned. The results obtained during 
the first months of therapy usually determined the future codperation 
of the patient. The patient should be advised as to the regimen in 
general and as to the duration and mechanism, so that optimal co6épera- 
tion may be obtained. 

It has been noted that during the premenstruum there was a ten- 
dency to fluid retention and a refractoriness to weight loss despite 
rigid adherence to the dietary regimen, including ‘restriction of fluid 
intake. This has been previously reported by Thorn, Nelson and 
Thorn” in a group of 50 normal subjects although they attributed this 
weight gain to an increased appetite and thirst during the premenstrual 
period. As the fluid intake in our cases was limited, this fluid retention 
was probably due to the increased estrogen elaborated during this 
phase of the cycle with a resultant retention of sodium chloride and 
fluid. 

Some of the therapeutic suggestions outlined herein were utilized 
comparatively recently, so that it is possible that in subsequent cases 
on the basis of this plan, even better results may be obtained. 

In an attempt to determine the relative toxicity of the dextro- 
amphetamine, its ability to control the appetite, and its effect on 
drive, two of the authors (N. C and A. S.) personally tested the drug. 
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One of us (N. C.) took 40 mg. over a period of 48 hours with complete 
abstinence from food, water, or sleep, although continuing his normal 
activities. No untoward effects were experienced and the loss of these 
three necessities caused no undue discomfort. Another one of us 
(A. S.) took 110 mg. of the drug over a period of 72 hours without any 
food, water, or sleep. Here again, efficiency and comfort were not 
disturbed for the first 48 hours. Subsequent to this, a number of toxic 
manifestations developed which cleared up following the cessation of 
the fast and the withdrawal of the drug. It must be remembered that 
no food or drink was taken at this time. The details of this experiment 
together with laboratory studies will be presented in a subsequent 
publication. Suffice it to say, the drug is non-toxic in doses up to 
(0-80 mg. over a period of 48 hours and has a remarkably exhilarating 
effect despite the absence of food, water, and sleep. In all the cases 
treated, only a few were unable to tolerate the drug, and in the majority 
of cases, adequate appetite control and increased drive was observed. 

Appetite depressants such as previously mentioned were only of 
value in facilitating the formation of new eating habits. Once this was 
accomplished, the drug was withdrawn. Any attempt at weight 
reduction in obesity must accomplish this or therapy will ultimately 
prove of no avail. 

The relative effects of the various appetite depressing agents utilized 
in this study, namely: dextro-amphetamine, racemic amphetamine, 
propadrine hydrochloride, and 1l-amphetamine diminish in the order 
named. A few cases who could not tolerate dextro-amphetamine were 
able to utilize propadrine hydrochloride satisfactorily; in a few other 
cases the reverse was true. In 2 cases who were unable to tolerate 
dextro-amphetamine, the racemic compound was used without any 
untoward effect. 

Summary. |. Three hundred cases of obesity were treated by 
dietary restriction and appetite control. 

2. Appetite was best controlled by dextro-amphetamine, although 
amphetamine and propadrine hydrochloride were found to be effective. 

3. Treatment was aimed at correcting eating habits so that the 
patient would have less desire for the high caloric foods. 

4. Various therapeutic agents (thyroid, ammonium chloride, Salyr- 
gan-Theophylline, and Decholin Sodium) were added successively to 
eliminate each refractory period. 

5. The average weight loss for the entire group for the therapy was 
2 Ibs. per week. The greatest weight loss was during the Ist month 
of therapy and averaged 23 lbs. per week. 

6. As a result of this study, an effective plan of therapy in weight 
reduction was advanced. 

We acknowledge with gratitude the generous supply of amphetamine (Benzedrine) 
sulphate, d-amphetamine sulphate, l-amphetamine sulphate, dextrettes and placebo 
tablets received through the courtesy of Dr. R. Turner of Smith, Kline & French Com- 
pany of Philadelphia. We also wish to express our appreciation to Dr. Wm. H. Stoner 
of Schering Corporation for his generous supply of thyroid extract. The propadrine 


hydrochloride was provided by Dr. John Henderson of Sharp & Dohme Company of 
Philadelphia and is gratefully acknowledged. 
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Ir is the function of the barrier between blood and cerebrospinal 
fluid to regulate the exchanges and to maintain thereby a certain 
equilibrium between these two body fluids. Previous studies of the 
function of the barrier in both physiologic and pathologic conditions 
have relied essentially on functional tests which study the passage of 


* We are indebted to the Supreme Council 33 Degree Scottish Rite Masons of the 
Northern Jurisdiction, U. 8. A., for the financial help granted for our research work in 
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exogenous substances from blood into cerebrospinal fluid. Yet, it is 
obvious that the absorption by the general circulation of substances 
present in the subarachnoid space affects the relationship between the 
constitution of blood and that of cerebrospinal fluid. This particular 
aspect of the function of the barrier has attracted the attention of 
research workers in the fields of neurology, neurosurgery and psychi- 
atry. This study was prompted by our general interest in the pathology 
of schizophrenia. It represents another attempt to use methods of 
study of the barrier function in research work in schizophrenia. 

‘To begin with, we therefore selected 25 patients who showed distinct 
schizophrenic reactions. Information gathered from their life histories 
and the development of their illnesses added to the certainty of 
the diagnosis of schizophrenia of the type of Kraepelinian dementia 
precox. 

The obtained results made us feel the need for a control study in 
normal individuals. For obvious reasons such a study could not be 
undertaken. We, therefore, resorted to a distinctly organic condition, 
namely, general paresis (56 patients), for the purpose of comparing 
the behavior of the test, to be described presently, in a so-called func- 
tional condition —schizophrenia— with its behavior in an out and out 
organic condition— general paresis. Finally, in the light of the results 
obtained in this comparative study, the latter was supplemented by 
an investigation of our problem in 9 patients who approached normal 
individuals as nearly as possible: Two patients with reactive depres- 
sion who at the time of the study were out of depression; 1 case of 
psyvchoneurosis, and 6 cases of psychopathic personality without psy- 
chosis. 


Tasie 1.--Resutts in Case 1 (M. B.) ILLUSTRATING PROCEDURE 


‘Phthalein injected *Phthalein in urme 
into subarachnoid ‘Phthalein in ‘Phthalein in accumulated 
space urine Elapsed time urine amount amount 
Time Time Hours Minutes % % 
9:32 a.m. 10:03 a.m. 0 31 Trace 
11:03 a.m. 1 31 3.0 3.0 
12:03 P.M. 2 31 8.0 11.0 
1:03 3 31 11.0 
2:03 } 31 3.0 14.0 
3:03 5 31 5 0 19.0 
4:03 6 31 3.0 22.0 
5:08 7 31 3.0 25 0 
6:03 31 5 0 30.0 
7:03 9 31 O07 30.7 
8:03 10 31 1 0 31.7 
9:03 11 31 1.5 33 .2 
10:08 12 31 3.0 36.2 
11:03 13 31 3.0 39.2 
12:03 A.M. 14 31 3.0 42.2 


Summary: a. ’Phthalein appeared in urine 31 minutes after the injection. 
b. 11% was eliminated after 2 hours, 31 minutes. 
c. The elimination still continued after 14 hours, 31 minutes, —3%. 
d. The total amount eliminated in 14 hours, 31 minutes was more than 42.4%. 
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Procedure. We used the test advised by Dandy. It consists in the sub- 
arachnoid injection of 0.006 gm. of phenolsulphonephthalein and study of 
its elimination through the urine. According to Dandy,' phenolsulphone- 
phthalein introduced into the spinal subarachnoid space normally appears in the 
urine within 6 to 8 minutes; within 2 hours from 35 to 60° of the dye is 
eliminated. 

Our procedure in the application of the test was as follows: 

The patient was catheterized immediately before the lumbar puncture and 
the catheter was left in the urinary tract. The phenolsulphonephthalein injec- 
tions (1 ec. of the standard solution— 0.006 gm.) followed the removal of 
2-3 ec. of spinal fluid. The urine was allowed to drip into recipients containing 
a few ec. of NaOH, so that the appearance of pheno!sulphonephthalein in the 
urine could readily be observed. Beginning with the first appearance of the 
dye in the urine, the recipients were changed, as a rule hourly, and sometimes 
at longer intervals, for 6 to 17 hours. In each of these specimens of urine the 
amount of phenolsulphonephthalein was determined. The results obtained in 
each case were summarized under the following items: a. Time of appearance 
of phenolsulphonephthalein in the urine following its intraspinal injection. 
b. The amount of dye eliminated within 2 to 3 hours. c. The amount elimi- 
nated the last hour of observation. d. The total amount eliminated during 
the duration of the experiment. 


Summary of Our Findings. Schizophrenia— 25 Patients. (1) The 
time of appearance of phenosulphonephthalein in the urine varied 
from 17 minutes to 1 hour and 47 minutes. (2) Within 3 to 4 hours 
the total amount of phenolsulphonephthalein excreted varied from 
2% to 52%. (3) Within 6 to 7 hours the total amount of phenolsul- 
phonephthalein excreted varied from 6% to 64%. 

General Paresis—56 Patients. (1) The time of appearance of phenol- 
sulphonephthalein in the urine varied from 6 minutes to 3 hours and 
21 minutes. (2) During 3 hours the total excretion of phenolsulphone- 
phthalein varied from trace to 78%. (3) During 6 hours the total 
excretion varied from trace to 79%. 

Control Studies—Non-psychotic Patients—9 Cases. Two patients 
recovered from reactive depression. One psychoneurotic and 6 psycho- 
pathic personalities without psychosis. (1) The time of appearance of 
phenolsulphonephthalein in the urine varied from 6 minutes to 2 hours 
and 3 minutes. (2) During 3 hours the total excretion of phenolsul- 
phonephthalein varied from 3% to 16%. (3) During 6 hours the total 
excretion of phenolsulphonephthalein varied from 14% to 70%. 

Discussion. Our findings deviate markedly from those which Dandy 
reported as normal values. The time of appearance of the dye in the 
urine is considerably delayed in most cases. The total elimination of 
the dye during 3 hours is distinctly below the normal level in the 
bulk of cases. In evaluating the data of this study, the question arises 
whether or not they might be at least partly affected by the impair- 
ment of the kidney elimination of phenolsulphonephthalein. While it 
is to be regretted that the phenolsulphonephthalein test of the renal 
function was not done in each of our patients, there was, however, no 
suggestion in any of them of cardiovascular or kidney involvement, 
either in the clinical picture or in the urine examination. The phenol- 
sulphonephthalein test for kidney function was, however, carried out 
in 12 patients; in all of them the urine elimination was well within 
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normat limits. Granting, that our data were not affected by any cardio- 
vascular or kidney malfunction, as appears to be the case, they should 
be attributed to slow return of the dye from the cerebrospinal cavity 
into the general circulation. It should be noted that the delay in the 
phenolsulphonephthalein ‘excretion in our se hizophrenic patients was 
similar and more marked than the delayed excretion in our paretic 
patients. 

Similarly, Weston? in injecting phenolsulphonephthalein into the 
lumbar spinal cavity in dementia priecox patients, noticed a consider- 
able delay in the appearance of the dye in the urine. It is interesting 
to note that the delay was longer than in paretic patients. According 
to Mehrtens and West,’ a marked delay in the urinary elimination of 
phenolsulphonephthalein from the subarachnoid space is a significant 
indication of an organic disease of the central nervous system in cases 
in which the cerebrospinal fluid findings are not contributory. 

While these bibliographic data offer support for our findings in 
schizophrenic and paretic patients and also a fair background for 
evaluating them in favor of the concept that schizophrenia is an organic 
disease, we are not prepared to accept it as an established fact: first, 
that the absorption of phenolsulphonephthalein from the subarachnoid 
space into the general circulation is markedly delayed in schizophrenic 
patients and second, that the delayed elimination is indicative of 
organic involvement of the central nervous system. Our doubts are 
strongly suggested by our findings in the 9 non-psychotic patients. 
The delayed excretion is just as pronounced and in the first 3 hours 
even more marked than in the schizophrenic and paretic patients. 
Control studies in a fair number of normals are needed before one 
would be justified to use Dandy’s findings as criteria of normality. 
Until well-established normal standards are available, the finding of 
this study should be regarded as factual material, as vet not ready for 
an adequate evaluation. 

The writers wish to acknowledge the technical aid of Nettié B. Lord, R.N., and 
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THE CONSTITUTIONAL ASPECTS OF PEPTIC ULCER* 


By JEROME Kanevsky, A.B. 
UNIVERSITY OF PENNSYLVANIA SCHOOL OF MEDICINE, PHILADELPHIA, PA. 


A. Introduction. The concept of constitution has developed synchron- 
ously with man’s increasing knowledge of heredity and environment. An 
excellent historical review of the evolution of the concept of constitution 
(hand-in-hand with the age-old controversy of heredity versus environ- 
ment) can be found in a discussion by Tucker and Lessa." As in 
every controversy, the pendulum ultimately comes to a halt at some point 
between the extremes of its former excursions; thus, the following definition 
can be made: constitution is the complete biologic cross-section of an 
individual at any one moment in his life, embracing the fixed terrain of 
his hereditary endowment on which is interplayed the product of environ- 
mental stress and his reacting  Tnvolved, 
therefore, are an individual’s morphology, physiologic equipment, racial 
background, age, sex, psychologic makeup, the complex interplay of the 
autonomic nervous system, endocrine system, and neurohumoral mechan- 
isms, tissue reactivity to both physiologic and psychologic conditions, 
immunologic response and capacity, the results of environmental condi- 
tioning up to the moment of analysis, local tissue inferiority—all these 
factors—some fixed, some fluctuating with the impingement of environ- 
ment—which, when integrated at any one moment in an organism’s life, 
combine to form his constitution. 28.50 102,120 

When the interplay of these constitutional components makes for a 
diseased condition, such a constitutional orientation is termed diath- 
esis.4 17 ,29 

The scope of this paper is to review the predisposing terrain of gastric 
and duodenal ulcer. We do not plan to discuss the exciting etiologic 
factors except as they are related in a general way to the ulcer terrain. 
We shall present evidence that an “ulcer type” exists; analyze the ulcer 
constitution in its various panels; and show the etiologic significance of 
this terrain. 

Certain conditions that on occasion are associated with peptic ulcer, 
or which are too infrequent to enhance our knowledge in the direction 


* Essay submitted in the 3d year course in Pathology, University of Pennsylvania 
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of this paper, will be discussed very briefly or not at all. These include 
renal disease, hepatic disease, prostatic disease, intracranial lesions, sites 
of heterotopic gastric tissue, appendicitis, cholecystitis, pancreatitis, car- 
cinoma of the gall bladder, Lane’s kink, uremia, tuberculosis, syphilis, 
arteriosclerotic processes of the gastro-duodenal vessels and their sequel, 
malnutrition, the avitaminoses, sepsis, lead poisoning, cardiovascular dis- 
ease, and external trauma.®! 

B. Evidence for the Existence of an Ulcer Type. 1. //omogenvity of 
Constitutional Characteristics. Older clinicians were famous for their 
“snap” diagnoses of certain diseases. Particularly susceptible to this 
type of diagnostic acumen are gastric and duodenal ulcer; for patients 
with these diseases have certain characteristics of personality, morphology, 
and physiologic activity in common. Ulcer is selective. Draper says 
“Many human beings pass through similar environmental influences with- 
out evident damage but peptic ulcer is a case of selective environmental 
action on favorable constitutional terrain.””® Hurst, Crohn,! Miller, 
and other authorities®**:! agree with this. 

The study of man and his division into constitutional types was given 
impetus by the pioneer and fundamental work of Stiller, von Bergmann, 
Di Giovanni, Pende, Eppinger, Hess and others. Detailed anthropo- 
metric, psychoanalytic, and physiologic studies have been added to their 
efforts and applied in particular to the ulcer individual. A constancy of 
constitutional characteristics has been found. In fact, Hartman states 
“When one learns to recognize the type of ulcer bearing patient, one can 
predict that an ulcer is present almost without other aids.’*° Moynihan 
says he can diagnose an ulcer by correspondence, so pathognomonic is the 
psychologic panel .5% 

Section C is devoted to the detail of the peptic ulcer constitutional 
panels. Work presenting evidence both pro and con is given there, but 
the bulk of the work indisputably shows the tendency to homogeneity of 
the constitutional characteristics of gastric and duodenal ulcer patients 
a fertile terrain for the seed of ulcer. 

2. Heredofamilial Tendency of Ulcer. The familial tendency of ulcer 
with its underlying genetic implications is well accepted. Many interest- 
ing familial examples have been given.?! Statistical data is 
also prevalent®:7 74% from which we summarize the following 
findings: (a) Families of peptic ulcer patients have a significantly greater 
incidence of peptic ulcer than families of normal people.®’—(b) The families 
of every series of ulcer patients show a high percentage with a history of 
some disease of the upper digestive tract.*!**-"° The positive effect of 
the incidence of some form of stomach ailment in the grandparent on the 
incidence of ulcer in the F-2 generation is shown by Bauer.’ (c) A strik- 
ing series is presented by Willcox™ in which he obtained a family history 
of ulcer in 35% and of dyspepsia in an additional 40 % of 40 soldiers with 
peptic ulcer evacuated from France in 1940 in contrast to 4% and 2% 
respectively among soldiers with no digestive disorders. The distinguish- 
ing feature of this series is the fact that it contains people exposed to a 
practically identical environment. 

Broader aspects have been investigated in this direction where an entire 
diathetic ensemble was apparent including the dominance of a morphologic 
type, general heredofamilial gastro-intestinal weakness, sexual preponder- 
ance in this latter respect and in diseases in the zone of the vagus nerve 
in the masculine direction, and catabolic disease susceptibility.” "5 

The specific genetic mechanics have been suggested by some authors 
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but the problem is far from clear. Dauwe* reports that ulcer is inherited 
from the mother, but Riecker® finds this an inconspicuous phenomenon 
in his series. Aschner*® concluded that the gene for stomach inferiority 
is recessive and not sex-linked but Draper and Touraine® counter by say- 
ing that it is difficult to conceive of a specific gene weakness as being 
responsible for so complicated a disturbance of the vegetative nervous 
system as that which results in gastro-intestinal lesions. They do not 
accept the condition as a recessive Mendelian phenomenon in view of the 
variability of external influences that may determine its expression. For 
the present, the genetic mechanism has not as yet been specifically deter- 
mined for this ulcer diathesis, but the linkage of many characteristics 
morphologic, physiologic and psychologic—is involved. 

Some authors disagree with the heredofamilial influence but not with 
its existence." They suggest the effect of hereditary habits and con- 
ditioned status that a family carries with it for generations and imposes 
on its siblings as being the important factor rather than the heredofamilial 
one. It is these that make for the lack of absolutism in the field of con- 
stitutional terrain but it is Willcox’s'™ series and other similar bits of evi- 
dence that show the effect of an inherited diathesis. 

3. Age Incidence. Statistical analyses and grouping of ulcer patients 
have shown that it is largely a disease of younger rather than older 
patients.'3.8 To Morrison and Feldman,™ this suggests an endocrino- 
logic and nervous system background. It is remotely possible to interpret 
this as a genetic phenomenon akin to delayed dominance. It is, however, 
very difficult to exclude accumulative psychic trauma which is prone to 
play a large réle in these age groups. Highman’s series® showed peptic 
ulcer very rare before puberty, a period of minimal psychic trauma. 
Therefore, no very conclusive evidence can be gleaned from the age inci- 
dence of peptic ulcer as to the existence of the ulcer constitution. 

4. Sex Incidence. Many statistical surveys as to sex incidence in 
peptic ulcer have been made and variable results obtained. There are 
two reasons for this: First, peptic ulcer was formerly considered a dis- 
crete entity per se but more recent work has indicated that the components 
of peptic ulcer, gastric ulcer and duodenal ulcer, are distinct disease enti- 
ties in themselves.! Some authors issued statistical reports 
without regard for the ulcer site; others have had regard for the site when 
they made their surveys. Secondly, duodenal ulcer occurs 4 to 10 times 
as often clinically as gastric ulcer*®*° and therefore statistics based on 
peptic ulcer distribution in the sexes without regard to anatomic site 
were overwhelmingly colored by the correlation between duodenal ulcer 
and sex. It obviously makes no difference if the incidence of duodenal 
and gastric ulcer in the sexes were identical. 

But they are not identical. This report is based on those records in 
which a distinction was drawn between gastric ulcer and duodenal ulcer. 
On the whole, duodenal ulcer occurs 4 to 5 times as frequently in men 
as in women.*®*!1° Gastric ulcer on the average occurs about twice as 
often in men as in women.®:99.109 

Crile interprets sex predominance of a disease incidence as an “ applica- 
tion of the genetic principle that the differences between the sexes are 
deeply rooted constitutional differences of psyche and soma.’’° The 
genetic mechanism involved here is probably sex-linkage, where certain 
characteristics are borne in the unmasked “X”’ chromosome of the male 
that are in most instances masked by the occurrence of dominant. genes 
in the other “X”’ chromosome of the female. Presumably, then, certain 
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predisposing characteristics that make for duodenal or gastric ulcer are 
sex-linked and this is more quantitative in the case of duodenal ulcer. 
Certainly more exact statistical studies are in order in this direction with 
the proper respect paid to the site of the ulcer and the subsequent division 
of the group into gastric or duodenal. 

Racial Selectivity. Most writers agree that peptic ulcer shows a 
unique selectivity in race. Peptic ulcer is more common among energetic 
racial types. Several series in geographic areas where both native negro 
and white population lived found the pure negro and lesser pigmented races 
practically immune to the disease whereas the white race alone was 
susceptible.? 37.56 ,102,12t 

It is difficult to evaluate the situation. Environment, such as climate 
and many other factors, plays a réle. But the attitude of the natives 
studied as well as that of a group of Chinese** was that of stoicism and 
relative apathy. There was not the driving tenseness and ambition of 
western civilization. Civilization is, to a certain degree, the expression 
of the nature and constitutional background of the peoples from whom it 
springs—and in this way, racial selectivity of ulcer points to the restless, 
striving, taut psychologic panel of the white man. 

The fate of the American negro has an interesting bearing on the ques- 
tion just discussed. Upham"! dealing with 200 American negroes who 
were living in the worst economic and nutritional conditions and whose 
mouths were full of focal infection had the inconsequential incidence of 
only 1 case of ulcer. On the other hand, Steigmann'” disclaims that the 
negro is immune to peptic ulcer because of his absence of psychogenic 
stimulation, and presents a statistical review of peptic ulcer in negroes 
from Cook County Hospital to prove his point. An investigation of the 
socio-economic factors indicate the basis for psychic stimuli, anxiety, and 
so forth, and no doubt, these did not fall on barren soil. 

Summarizing this aspect, just as ulcer is more common in the tense, 
striving, ambitious, high-strung individual than in the phlegmatic, apa- 
thetic person, so races whose psychologic makeup is of the latter type and 
whose civilization has its roots in such soil and is expressive of it and con- 
sists therefore of minimal psychic traumatic content, will be less prone to 
peptic ulcer. The white race exemplifies the converse. The mechanisms 
involved will be discussed under Section D. When the races whose psy- 
chologic panel is of the more passive variety are subjected to a life rich in 
psychogenic traumatic content they continue at first with a minimal reac- 
tion to their new environment but soon the neurogenic and psychogenic 
factors take hold, as illustrated by Steigmann’s series.'” 

6. Seasonal Fluctuation. With almost mathematical regularity, peptic 
ulcer symptoms have been noted to recur in spring and fall. It has like- 
wise been observed that these symptoms are generally more protracted 
and not so quickly influenced by treatment in the spring.“ This phe- 
nomenon of variability might well be correlated with Wade H. Brown's 
of constitutional variation."** 

. Recurrence and Multiplicity. If a person has the constitutional 
sliainiies that predisposes to ulcer formation, we should expect peptic 
ulcers to have the characteristics of multiplicity and recurrence. Nota- 
tion of the recurrence of ulcer has been made by Crohn,”! Miller,** Hurst,® 
and others.2*6%.%3 Friedenwald® and Hurst® recognize the importance 
of the recurrence of ulcer clinically in regard to prognosis, treatment and 
prophylaxis. Eliason** has said that the surgeon can remove an ulcer but 
cannot prevent its recurrence at another site if the patient is constitu- 
tionally predisposed to ulcer formation. 
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A statistical series on ulcer multiplicity made at Bellevue Hospital, the 
authors"? found 29% of gastric ulcers multiple, and 50% of duodenal 
ulcers multiple. 

8. Experimental Uleer and Psychosomatic Studies. Experimental ulcer 
and psychosomatic studies are valuable in affording a link in explaining the 
mechanics by which a predisposing constitution can develop ulcer. The 
largest amount of work has been done in the direction of neurosomatic 
and psychosomatic experimentation.” Their results have 
contributed the following: (a) Neural pathways existing as an anatomic 
bridge between psychic centers and soma. (b) The gastric phenomena, 
such as hyperchlorhydria, hypermotility, and hypertonicity, which are 
shown by most peptic ulcer patients, can be produced by stimulation of 
the neurovegetative center in the diencephalon—a center easily affected 
by psychic trauma.” (¢) The peptic ulcer lesion is limited to about 
t inches of the lesser curvature of the stomach and the first inch of the 
duodenum, because this region is richest in vegetative nerve supply.!0:1% 
It is these two regions that are subject to the most quantitative, neuro- 
genic “ blitzkrieg”? which is especially severe in patients constituted of the 
psychologic type as our ulcer patient (cf. C. 2 below). (d) Wolf and Wolff*° 
observing the stomach through a fistula have seen the local gastric mani- 
festations and the actual production of an ulcer in a human, initiated 
through psychogenic stimulation. 

Having suggested the mechanics and established the pathways,'?" an 
inherent diathesis explains why, under almost if not exactly identical 
environmental stimuli, some develop ulcers while others remain free. 
Diamond,” Held, Hartman,®® Cushing’ and others attribute the ulcer- 
effect of extrinsic secondary causes as due to a fertile terrain, in which 
dysharmony, instability and unusual reactivity of the vegetative nervous 
system, attuned vagotonically, and impinging along grooved neural 
pathways to a postulated diencephalic parasympathetic center, lay the 
groundwork. 

C. The Ulcer Terrain. By this complex factor, terrain, is meant the 
fertile soil on which the exciting causes of ulcer take root. Observations 
in this direction must be on pre-ulcer patients or on ulcer patients in which 
case attention is paid to those characteristics which are immutable and 
independent of the ulcer disease process. The question is simply: Is a pre- 
disposing characteristic observed, or one resulting from the disease process? 

The changed nutritional state during the active phase of the disease 
might very well be reflected in morphologic changes. The presence of 
annoying symptoms, pain, inadequate rest can distort the psychologic 
panel. The physiologic panel, when the measurements are made in the 
presence of an active ulcer, may display reflex phenomena, spasm in the 
gastro-intestinal tract, changes in acidity, etc., rather than the state of 
intestinal conditions which preceded and predisposed to active ulceration. 

Feigenbaum and Howat criticize the entire physiognomic diagnosis of 
disease by saying that the disease itself may be responsible for morphologic 
changes and that these are manifestations of the disease.“  Stenbuck!™ 
admits that the facies of ulcer patients changes strikingly with the state 
of ulcer development, nourishment and so forth. Rivers*’ objects to the 
anatomic pattern as being too fixed to explain so psychophysiologic and 
dynamic a problem as peptic ulcer. 

Rivers’ objection can be overcome by completing the constitutional 
pattern of peptic ulcer patients, which in itself includes psychophysiologic 
processes as well as morphologic. Draper uses chiefly anthropometric 
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indices and measurements which are fixed and immutable and independent 
of the ulcer disease. He qualifies these measurements which might be 
influenced by the disease process. For example,*** he establishes the 
value of the ponderal index and significant low weight as part of the 
anatomic panel of the ulcer diathesis by calculating these on the basis of 
top weight, 7. ¢., before symptoms ensued or after cure. 

No observers have objected to the psychologic panel in this respect. 
They are confident in their ability to interpret whatever exaggeration or 
distortion of the psychologic panel incurred by the disease process and get 
at the root of the psychologic characteristics of the peptic ulcer personality 
as it was prior to the onset of the disease. 

The physiologic panel presents the biggest difficulties, especially in the 
gastro-intestinal aspects. Almost all the work was done at the time of 
roentgenologically diagnosable ulcer. This has no bearing on the problem 
because of the altered physiologic state of the stomach and duodenum 
(and perhaps elsewhere) resulting from the existence of a pathologic lesion 
there. As an indirect approach to the solution of this difficulty, Meyer, 
Maskin and Necheles*®® have investigated certain characteristics of the 
asymptomatic members of families of ulcer patients. 

In discussing the component panels of the peptic ulcer terrain, a modi- 
fied plan of organization after Pende® and Draper®® is used here. It 
consists of three panels: morphologic, psychologic and physiologic. The 
latter is meant to include Draper’s immunologic panel, but since no work 
has been done along this line, its inclusion obviously adds nothing. 

1. Tue Morpnoiocic Pane. In interpreting the correlation of the 
morphologic characteristics with gastric and duodenal ulcer, there must 
be a compromise with absolutism. One cannot expect 100% of gastric 
ulcer cases-to be of one habitus and 100% of duodenal ulcer cases to be of 
another. There is no fixed and closed pattern; anyone may get peptic 
ulcer—it is a tendency toward some morphologic form among gastric and 
duodenal ulcer cases for which we are looking. Robinson says “ Every 
patient does not have to be of the type but it is only necessary to show a 
predominance of one or many of the gross measures of build in certain 
diseases to show a constitutional factor.”! 

Many investigators have worked on the problem and it is not easy to 
survey and interpret their work. Two factors cloud their results: (a) 
Anthropometric and statistical methods have not been universally used. 
Some authors have used merely descriptive methods. Others have not 
laid their work open to statistical analysis. Anthropometric terminology 
is confusing because of its multiplicity.“ (b) Peptic ulcer has only 
recently been considered as constituting two discrete diseases— gastric 
ulcer and duodenal ulcer. Morphologic patterns were established by some 
for the peptic ulcer type or the gastro-duodenal ulcer type without regard 
to site. Since duodenal ulcer occurs from 4 to 10 times as frequently 
clinically as gastric ulcer, all work done on a random sample of ulcer cases 
without regard to site would be influenced in the direction of the duodenal 
ulcer type, assuming it is different in some morphologic respects from the 
gastric ulcer type. 

The Evidence Against a Morphologie Correlation. 1. Of those who 
regarded peptic ulcer as a unit and without regard for the ulcer site, 
Aschner,*”’ Udaondo!* and Hegemann?"’* concluded there was no typical 
ulcer habitus. Hegemann condemns the predisposition to ulcer by the 
asthenic habitus. 


2. Miller,*® working on the correlation of gastric ulcer with the asthenic 
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habitus (the more recent concept) found only 35% asthenies in his series. 
This, however, was submitted to no further statistical analysis. In this 
same article, however, Miller expresses his acceptance of the concept of 
constitutional background in peptic ulcer and agrees that it separates 
peptic ulcer into gastric ulcer (as distinct from) and duodenal ulcer. 

3. Feigenbaum and Howat* criticize physiognomic correlation with 
peptic ulcer on the ground that the disease itself may be responsible for the 
observed characteristics. The answer to this has been given above (see 
pages 94-95). 

4. The data of Feigenbaum and Howat** are commensurate with 
Draper’s but the authors are led to different conclusion because they used 
a different statistical approach. They used the standard error and sig- 
nificant difference technique and claimed that graphic figures alone cannot 
be accepted. From their study, they concluded that there is no anatomic 
characteristic distinctive of patients with peptic ulcer and that too much 
importance has been placed upon the réle of physical constitution in the 
etiology of disease. 

Robinson and Brucer' answer them specifically by stating that the 
measurements not showing significant differences in their series are those 
which have no bearing on gross build and that those measurements which 
do have such bearing, confirm and corroborate Draper’s work. 

The work of those who find no correlation between some morphologic 
pattern and gastric and duodenal ulcer is in the minority and the bulk of 
the work overwhelmingly points to a correlation. Fiegenbaum and 
Howat have been answered adequately by Robinson and Brucer and by 
the use of measurements which are independent of the disease process or 
which are qualified, if under the influence of the disease, so as to render 
them under the domain of the ulcer predisposition period. 

Evidence for a Morphologic Correlation. As has been stated, the great 
majority of workers in the field agree that there is a morphologic type 
predisposed to ulcer, but unfortunately, they are not in complete accord 
as to the physiognomic pattern. 

A great amount of detailed anthropometric work has been done but 
it is not the purpose of this paper to present it in detail or in tabular 
form. The main outlines and substance only will be considered. 

Facial characteristics appear to be common to gastric and duodenal ulcer. 
It is to the work of Draper and his associates that much of this is due. 
Stenbuck'® and Caroli and Corman" have emphasized the facies of ulcer 
patients as of diagnostic value but it should be pointed out here that they 
admitted the effect of the disease on the facies and therefore, their contribu- 
tions in the direction of this paper must be considered in that light. 
Draper’s measurements of fixed points are of more value here. 

Some of Draper’s work was done by comparing the gastric and duodenal 
ulcer head and face with those of several other disease-races, viz., nephritic 
hypertension, tuberculosis, primary pernicious anemia, and gall bladder 
disease.* Various anthropometric indices were used and the ulcer patient 
was found to be intermediate in all respects to the other disease-races 
whether his ulcer was on the gastric or duodenal side of the pylorus. In 
this study, the statistical methods employed were accumulative percentage 
frequency curves and averages of the various indices. 

The facial design is not as different and as distinctively pathognomonic 
from that of the average human being as to strike a distinctive picture in 
one’s mind immediately, but it can be recognized.” The keystone is a 
hexagonal figure formed by the nasolabial folds, chin, and nose." The 
main facial proportions are such as to suggest a slightly wide upper half 
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above a small tapering chin.*** Disproportionately increased mesomor- 
phy in the head and neck has been found by Sheldon.'°® High malar 
prominenc es are seen which giv e emphasis to ‘the anxious, energetic and 
interested demeanor.** There is a happy relationship between the inter- 
pupillary space and facial diameter*®* and the palpebral fissures are 
widened sufficiently in most cases to show some sclera above the iris.” 

There is disagreement between Draper and Stenbuck on the ulcer nose. 
Stenbuck!™ describes it as straight, of variable length, and emphasizes its 
lack of prominence, whereas Draper*** attributes a long, thin nose to the 
ulcer male (low nasal index) and a shorter and wider nose to the ulcer 
female (high nasal index) 

Other characteristic findings are lateral incisors which are smaller than 
the central incisors, a sharp biting edge of the teeth, an extremely hard 
consistency of the teeth, labial version of the incisors continuous with 
the slope of the plate, an upper jaw which is marked by a deep palate, a 
narrow round anterior arch set with teeth of irregular size, a curing occlu- 
sion line, upper median incisors which project over the two lateral incisors, 
an acute angle of the mandible, a very short horizontal mandibular ramus, 
and a chin big in all directions.”* 79 414.118 

As to the gastric and duodenal ulcer habitus, there is not the degree of 
accord that exists in consideration of the facies. 

The most widely accepted viewpoint is that gastric ulcer cases are more 
often associated with an asthenic habitus whereas duodenal ulcer cases are 
associated frequently with a hypersthenic type of body form. 

Stiller made brief mention that the asthenic habitus predisposes to 
gastric ulcer. Caroli and Corman” found 62 % of a series of ulcer patients 
belonging to the linear type habitus with a certain number of the re- 
mainder, however, diverging very sharply from this morphologic type and 
belonging to the opposite—the broad hypersthenic brevilinear type. These 
latter, the *y found, have duodenal ulcers which are least indurated. Be- 
tween these two extremes of bodily pattern, these men found intermediary 
types from which they draw the general principle that the more the linear 
morphologic type tends toward the lateral, the greater is the frequency 
of localization of the ulcer in the duodenum and the less pronounced the 
tendency toward cicatrization. Unfortunately, no further statistical ap- 
proach was used besides the percentile grouping. 

The fundamental concepts in this school of thought spring from Hurst. 
Hurst and Stewart® say “As the special facial characteristics discovered 
by Draper appear to be common to gastric and duodenal ulcer, whereas the 
special diathesis which determines the localization of the ulcer appears to 
be associated with characteristic forms of bodily habitus.’”’ Hurst has 
presented us with the following tabulated concept of a hyposthenie gastric 
diathesis and a hypersthenic gastric diathesis 


Hy posthenic Gastric Diathesis Hy persthenic Gastric Diathesis 


Asthenic habitus 

Long chest 

Narrow intercostal angle 

Stomach in vertical position the 
pyloric portion steeply ascending 
—the so-called ‘dropped stom- 
ach” 

Predisposes to gastric ulcer 

Physiologie properties given below 
(page 105) 


VoL. 206, No. 1—JsULY, 1943 


Hypersthenic habitus 

Short chest 

Wide intercostal angle 

Diagonal or almost horizontal 
position of stomach—the so- 
called “hypertonic” or “ fish- 
hook”’ stomach 

Predisposes to duodenal ulcer 

Physiologie properties given later 
(page 105) 
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Another point of morphologic differentiation between the gastric and 
duodenal ulcer individual is given us by Sheldon et al.!°° ~Gynandromorphy 
is conspicuously absent in cases of gastric ulcer and upon arranging the 
patients in descending order of the g-index (secondary indications of bi- 
sexuality on a seven point scale), the lesion was found to move from far 
out in the duodenum steadily inward toward the stomach. Draper, on 
the other hand, finds subtle indications of the component of the opposite 
sex in body form in both the duodenal and gastric ulcer groups, supporting 
his belief that the ulcer patient, independent of the site of the ulcer, is an 
androgynous mosaic.™ 

Although Hurst and Stewart® claim that the hyperstenic gastric diath- 
esis is present in almost 100% of duodenal ulcer cases, little anthropometric 
work has been done by the supporters of this school and similarly is found 
the lack of more exact and discriminating statistical methods. The con- 
cept of the association of the duodenal and gastric ulcer people with ex- 
tremes of habitus has found agreement in theory by Norman,*® Brugsch,*” 
Bauer,’ Held and Goldbloom,®* Schneyer,'’’ and Miller. 

It is difficult to interpret the results of Da Costa and Silva. They 
found ulcer among “ brevilinears’’ localized 84.2% in the pyloroduodenal 
region and among “ longilinears”’ localized 67.7% along the lesser curva- 
ture. They do not use these terms synonymously with hypersthenic and 
hyposthenic, for in the same paper it is reported that among both types 
of ulcers hypersthenicity is very frequent with only 13% of duodenal 
ulcers and 10% of gastric ulcers being hyposthenics. In addition to con- 
fusion in nomenclature, there is the difficulty that no further statistical 
methods were employed against a control group. 

If a random sample of peptic ulcer cases were taken independent of the 
ulcer site and examined morphologically, on the basis of our last discussion 
and of the 4 to 10 times greater occurrence of duodenal ulcer, it would 
be anticipated that the average would be a person fairly close to the 
hyperesthenic extreme. But this is not always the case. Pende,” who 
says peptic ulcer is an exquisitely constitutional disease, finds, however, 
that peptic ulcer patients independent of the site of the lesion often cor- 
respond to a certain endocrinologic variety of his asthenic microsplanchnic 
type. Draper*® (who stands “in the middle of the road”? between those 
who claim that the peptic ulcer race as a whole tends toward the asthenic 
habitus and those who see a distinct habitus for gastric and duodenal ulcer 
respectively), who does appreciate the ulcer site in the patients he observes, 
says that the ulcer patient is of slender build though not necessarily con- 
forming to the asthenic habitus, the leptothymic of Kretschmer,” the 
hyperontomorph of Bean,* the linear type of Stockard,'® the long-thin of 
Hippocrates, the microsplanchnic of Pende,” and so forth. Detailed 
accounts of these latter may be found elsewhere along with analyses of 
their physical, mental and physiologic 95 131 

Draper’s anthropometric technique is most exact but he restricted his 
statistical methods to accumulative frequency curves and to the compari- 
son of mean values. Robinson and Brucer'' have used more satisfac- 
tory statistical methods but unfortunately ignored the site of the ulcer in 
their series. They reported that the ulcer patient tended to be of the 
asthenic, slender-built, long-thin habitus. In fact, no hypersthenics were 
found in their series of 70 cases. Robinson concludes'® “ The lateral or 
broad-chested person escapes ulcer.’’ In his series using a large control 
group, the average (which is anticipated on the basis of the Hurst concept 
and the random assortment of ulcer cases to be on the hypersthenic side) 
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differed significantly in the asthenic direction with respect to the ponderal 
index and chest-height index. Both of these are fundamental indices. 

As has been mentioned, Draper takes the “ middle of the road” course. 
While he did say that the peptic ulcer “race’’ as a whole tended toward 
the asthenic habitus, he does find differences between the gastric and 
duodenal patients in the direction of the Hurst school. He says that, in 
general, duodenal ulcer cases present the same morphologic pattern but 
almost every detail is slightly heavier or coarser.**?**  Draper®® says 
6, . indeed, this coarser or denser quality is seen more or less generally 
throughout the body and may sometimes aid in detecting the position of 
the ulcer.” In another paper* he finds these differences of sufficient 
specificity and magnitude to claim their utility “almost beyond error” 
in locating the ulcer site as gastric or duodenal. These criteria may be 
found there. The chief differences that Draper finds are these: The 
duodenal ulcer patient has a more thickly set trunk, a subcostal angle 
not so consistently narrow, extremities less eunuchoidal and less lanky, 
hands not so gracile, nails squarer, flatter, smaller, and with absent 
lunule, and occasionally a higher ponderal index. 

Tscherning®’ and Ruhmann*™ agree with Draper that peptic ulcer occurs 
chiefly in the ranks of the linear type with certain admixtures of the lateral. 

Certain local morphologic characteristics may occur in gastric and duo- 
denal ulcer patients. These have not been correlated with an entire 
diathetic ensemble, nor have they been discussed with regard to incidence, 
thereby making their réle highly speculative and problematic. One of 
these local conditions is the occurrence of aberrant or ectopic intestinal 
epithelium in parts of the stomach. QO. Miiller®'’ finds the anatomic 
characterization of his vasoneurotic diathesis in the neighborhood of the 
ulceration. Melchior postulates a duodenal diathesis or constitutional 
inferiority of the duodenum in which relative atresia, an embryologic 
anomaly, plays a réle. 

Discussion of the local blood supply to the ulcer regions can be found 
by Reeves,” Wilkie,“ Robertson and Hargis,** and The criti- 
cal area of the first portion of the duodenum, from the vascular point of 
view, is supplied by a variable artery of the end-artery type, the supra- 
duodenal artery. Wilkie’ speculates as to the possibility of duodenal 
ulcer being more commonly met with in individuals in whom the supra- 
duodenal arises at a high level, running vertically downward to the duo- 
denum and thereby becoming more liable to strain and narrowing of its 
lumen. He offers clinical evidence for this. Reeves® says that the 
arrangement of the plexus of vessels in the submucosa of the stomach and 
duodenum is such that increased resistance to blood flow occurs with 
subsequent slowing of arteriolar current and predisposition thereby to 
thrombotic and embolic phenomena. Deviations from the normal which 
ure excessive in this respect may predispose to ulcer, Reeves speculates. 

The field may be summarized as follows: 1. No absolutism of correla- 
tion exists between gastric and duodenal ulcer patients and some morpho- 
logic form. 

2. The ulcer facies including expression and anthropometric qualities is 
common to both gastric and duodenal ulcer. 

3. The most widely accepted concept is that gastric ulcer is associated 
with the hyposthenie gastric diathesis and duodenal ulcer with the hyper- 
sthenic gastric diathesis. 

Unfortunately this concept needs more exact anthropometric and 
statistical studies than those that have been done. It certainly offers the 
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most satisfactory explanation for the mechanism of ulcer localization. 
The principle governing intermediary types as indicated by Caroli and 
Corman and the differences observed between the gastric and duodenal 
ulcer habitus by Draper give partial support to this concept. 

Robinson’s observations which rest on the most sound statistical analysis 
and upon a large series, in which, however, no attention was paid to the 
ulcer site, indicates that the peptic ulcer group as a whole is associated 
with the asthenic habitus. We must assume that this series was a random 
one without an abnormal predominance of gastric ulcer cases. 

4. Certain local constitutional phenomena have been presented but their 
role in peptic ulcer is still problematical. 

In order to definitely settle the problem, new series should be studied 
with attention given to the ulcer site. The standard error and statisti- 
cally significant technique must be used to establish the validity and 
significance of the differences between the gastric and duodenal ulcer 
habitus. Five fundamental anthropometric indices would be sufficient. 
Some of the work already done might be amenable to further statistical 
evaluation. It is only then that Robinson’s series could be tested and 
Hurst’s diathetic extremes placed on more firm ground. 

2. THE PsycnHo.tocic PaneL. “The personality of the patient is the 
inciter to the ulcer and its exacerbations, and is the soil on which the 
seeds of ulcer mature.’” Peptic ulcer displays unique selectivity in this 
panel. Robinson! says the outstanding fact about an ulcer patient is his 
temperament and that only those individuals with a specific inherited 
susceptibility will succumb to peptic ulcer, those of us with a well-defined 
type of emotional instability. 

A striking uniformity of temperament is noted; the lethargic ulcer 
patient is ararity. Ulcer is found in individuals who are under a constant 
nervous and mental strain or whose psychologic makeup is such that they 
impose such an environment and mental state on themselves by virtue 
of their intensively ambitious and driving traits. When we observe them 
in any of their activities, we find them keen, intelligent, attentive and 
active.2??.3.97.98 They are high strung and emotional without the capac- 
ity to relax.”-"! Being jittery, hyperkinetic, hyperirritable and hyper- 
excitable, they frequently appear a bit stimulated, often resembling 
patients with a mild hyperthyroidism.” :97.1 

Although of apparent independence and of the “wide-awake,”’ “ go- 
getter” type, and at the same time extremely efficient and persistent, they 
are frequently frustrated in the pursuit of their activities by their too 
labile energy supply.!83!:8.!° Their quick fatigability and little endur- 
ance necessitates frequent rest periods which, when combined with food 
and relief from anxiety, promptly rehabilitates them.* Because of this 
fluctuating capacity for activity, they attempt new activities all the 
time in an attempt to avoid fatigue through new stimulation and so we 
find the outlet of their energy not poured into a single concentrated 
channel but scattered in several enterprises.!° 1 

Adding more to their frustration are their standards of perfectionism 
and conscientiousness which fasten their attention to their projects and 
allow for no mental relaxation when physical fatigue ensues.™:97:' On 
oceasion, however, goaded by their high standards, they are capable of 
unusual physical and mental performance of a sustained nature and this 
enables them to do certain things exceedingly well but always at the 
expense of physical requirements and mental relaxation.®:98:10 

Hartman® says that the ulcer psychologic panel implies a man who is 
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faced with obstacles that prove to him a trial and a handicap but which 


he must endeavor to overcome because of his perfectionist, conscientious 
and ambitious self-driving nature. He then finds himself with more 
responsibility than he is able to carry and, as a result, exhausts himself 
mentally and physically with the synchronous exacerbation of the ulcer 
syndrome.'” Rivers®’ attributes part of the assumption of unusual 
responsibility to the success they achieve by dint of their intensive ambi- 
tion and drive, and adds that the outcome of this forces on them a per- 
sistently tense environment rich in mental strain. This is corroborated 
elsewhere. 

His sandite dynamics are on the hyperactive side. Alvarez® says: 
....iIn many cases, the tendency to the formation of ulcers is based on 
the abnorm: illy high reactivity of ‘the individual.” Hypersensitivity, re- 
duced mood stability, rapid expenditure of emotional energy, overactive 
psychomotor activity and a strong hysterical trend are dominant in the 
picture.!’3!.4.1 — Clasen!? claims that psychic imbalance exists in our 
ulcer friend and leads to personal and environmental dysharmony. 

The ulcer patient responds too vehemently to little things that disturb 
his every-day pattern and routine.* The patients themselves admit taking 
things too seriously. Casuality does not belong to them whether it be 
routine work, relationships with people, or a critical event. 

Being timid, fearful, gullible, overprecise, apprehensive, hesitant, san- 
guine, suspicious, hyperintrospective and easily excitable, events which 
would roll off a person of more extrovert and self-confident nature, upset 
and worry the ulcer personality.*':° Worry dominates his person. 

These are not all seen on the surface. Whether it is his self-conscious- 
ness and extreme sensitivity or mass pressure that controls his outward 
emotional display, our ulcer patient shows external emotional control.*7:1°° 
This is coupled with sustained reaction to psychic trauma.’ He is 
marked by emotional continence and thereby becomes labeled distant, 
shy, reserved, cold, ete. When his temper is ultimately released in out- 
ward expression, it is violent, and, interestingly enough, associated with 
marked visceral dysfunction.!° Like all the highly introspective, he acts 
well within the figments of his imagination but his hesitancy in actuality 
is extreme.*’! His self-consciousness manufactures the weights that 
hang on his mind and he appears glum and serious—the world is watching 
him, his lack of grace, his inadequacies. It is said by S. C. Robinson! 
that the calm exterior of the ulcer patient covers vegetative stimulation 
on a subconscious level. 

Many observers have further analyzed the depths of the psychic panel. 
From Mittelmann and Wolff:* peptic ulcer people “commonly showed 
assertive independence and self-sufficiency covering underlying anxiety 
and insecurity and accompanied by feelings of resentment and hostility.” 
Basically, there are feelings of insecurity and dependence but these are 
disguised and compensated for by perfectionism and a show of indepen- 
dence and the assumption of excess responsibility. Draper and Touraine® 
report an androgynous situation within both sexes of the ulcer group 
which results in obvious conflict with environment, maladjustment, and 
chronic anxiety from the individual’s sensitiveness to the component of 
the other sex in his personality. The male members of the ulcer sex have 
a strong heterosexual urge whereas the female ulcer people do not.*! 1° 

Alexander,’ while stressing the importance of the psychologic terrain 
on which the emotions play, finds intaking and incorporative tendencies 
most conspicuous in peptic ulcer people and these are fought against by 
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the patient because of their connection with a sense of guilt and inferiority 
leading to their denial. Alexander then assumes that the stomach symp- 
toms are conditioned by the repressed and pent-up receptive and aggressive 
taking tendencies which serve as chronic psychic stimuli of stomach 
function. 

Miscellaneous psychologic investigations find the ulcer pe rsonality well 
equipped with qualities that make them good opportunists, while not 
gifted in the fields of executive ability and planning capacity. 

The electroencephalogram has been applied to peptic ulcer patients.!" 
Two groups of records resulted. The majority exhibited a dominant Alpha 
record 33 times greater than in the normal control group. This is enough 
for a definite correlation to be made between peptic ulcer and a dominant 
Alpha record which in turn is correlated with passive, receptive, dependent 
types of people. This is fairly in accord with the personality arrived at 
on analysis of the peptic ulcer psychologic terrain.™ 

The remainder of the patients fell into the low Alpha group who exhibit 
a reactive and opposite personality structure than the above. 

THE PuystoLocic PANEL. All observers agree that some imbalance 
exists in the autonomic-endocrine equilibrium. So complex and basic a 
problem cannot be ascertained in the short time that study has been 
devoted to it. General terms such as “lability”? and “ hyperexcitability ” 
of the autonomic nervous system are accepted but the specific qualitative 
nature of the problem along with its extent is still undecided. 

Durante*’ states: ‘There is no pathological function of the gastro- 
intestinal tract that cannot be produced by enhanced innervation.”’ 
Eppinger and Hess** say “ Many diseased states including gastric ulcer 
are associated with autonomic stimulation and the possibility exists that 
a constitutional tendency of the organism's reacting in a definite way to 
such stimulation may lie at the root of the matter.”’ 

Specifically, the predominant conception is that of vagotonia. An 
analogy has been drawn between the peptic ulcer syndrome and that of 
vagotonia.!°? Cushing finds nervous instability, characterized as vago- 
tonia, characteristic of the peptic ulcer terrain.” This state of vagotonia 
has been said to arise from several sources, hyperirritability of the vagus," 
inadequacy of the sympathetic nervous system,” and quick fatigability 
of the sympathetic nervous system under prolonged stimulation with 
resulting vagal dominance.*” 

We will now present the experimental evidence both pro and con in 
reference to a state of vagotonia as part of the physiologic terrain of peptic 
ulcer. 

Evidence Favoring Vagotonia. 1. Experimental production of ulcer by 
damaging the vagus, the sympathetic, the celiac axis, and so forth." 
Stimulation of the vagus produces the phenomena of gastro-intestinal 
pathology seen in ulcer.*® 

2. Stigmata of vagotonia: (a) Facial pallor in 60% of Westphal’s ulcer 
patients." (b) Cold and sweaty palms and soles in 60%." (c) Certain 
electrocardiographic signs (Draper and associates®). (d) Low systolic 
blood pressure.*'% (¢) Pulse slow to normal.'® (f/f) Gastro-intestinal 
phenomena characteristic of increased vagal (g) Exoph- 
thalmos.'** (h) Dermographism.'"’ (7) Vasomotor (j) 
The Aschner phenomenon in a large percentage of cases (Peritz and 
Fleischer®?). (k) Various cardiovascular (1) Vagotonic re- 
sponse to adrenalin*' and to other drugs.*** (m) Exaggerated peripheral 
reflexes.” Spasmophilic disposition (Peritz and Fleischer’). (0) 
Absence of tremor,'™ 
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5. Ulcer occurs in early life, a time when vagotonicity normally pre- 
dominates. 

4. The vagotonic state persists after the healing of the initial ulcer 
while the neurogenic secretory and motor disturbances continue.” 

5. De Langen*"* interprets absence of ulcer in Javanese natives as being 
due to the fact that most of them were sympathicotonics. 

6. Seasonal exacerbation simultaneously with the seasonal fluctuation 
of vagus irritability.” 

Evidence Against Vagotonia. 1. Existence of mixed stigmata, ¢. ¢., stig- 
mata due to sympathicotonia existed simultaneously with others due to 
vagotonia.® 1% Draper et al. explain this by saying that the entire 
autonomic nervous system in people with the ulcer constitution is in 
high tension and is labile but that there is a special emphasis upon the 
parasympathetic division. 

2. Cases of marked vagal involvement have been found where no gastric 
or duodenal ulcer was concomitantly found." 

3. The stigmata characteristic of vagotonics are not all corroborated by 
experimental work: (a) Winkelstein found exaggerated responses to 
adrenalin and atropine.“® (b) The dermographic reaction time of peptic 
ulcer patients was not significantly different from a normal control group.** 
The authors suggest that this contradicts a generalized neurospastic ten- 
dency of the blood-vessels. (¢c) Necheles and Levitsky,” repeating the 
experiment of salivary response to pilocarpine in peptic ulcer patients, 
found the response of the ulcer group significantly lower than that of the 
normal control group. This speaks against generalized vagotonia. The 
concept does exist that vagotonia may be generalized or localized.*®  (d) 
Winkelstein finds the excessive response of the peptic ulcer group to 
mechanical, electrical and pharmacologic stimulation indicative of a labile 
vegetative nervous system and not of a disturbed or imbalanced nervous 
system.™-"? This overirritability persists after surgical cure suggesting 
a general bodily state. (¢) Low blood pressure is not always found. 
Steigmann!” and Hurst®* report systolic readings which are 10 to 20 mm. 
of mercury higher than Robinson and Brucer’s readings.'”' 

The pro and con on vagotonia as part of the physiologic panel of peptic 
ulcer leaves the matter in an unsatisfactory state. Much experimental 
work must be done and repeated. The possibility of effects of the disease 
process must be taken into account. Generalized vagotonia probably 
does not exist in the majority of ulcer cases. A labile vegetative nervous 
system is typical of the peptic ulcer physiologic panel. Whether localized 
vagotonia exists in various areas is still problematical. In this regard 
Necheles and Levitsky™ suggest the interesting concept that certain 
centers in the brain may be in a state of increased activity while others 
are depressed, normal or reflexly inhibited, e. g., the salivary center may be 
depressed while the gastric acidity secretion center may be hyperactive. 

This general instability of the autonomic nervous system is evidenced 
by the vasoneurotic diathesis of Miiller and Heimberger®™ in which peptic 
ulcer patients show a congenital and often inherited condition of dys- 
harmony of the peripheral vessels and vessels of the gastric mucosa. They 
come to this conclusion through histologic examination of these blood- 
vessels when they observed great irregularity in course, caliber and anasto- 
moses as well as of tone, of the arterioles, venules and capillaries. Yet, 
when put to a physiologic test, a dermographic reaction time experiment 
revealed no spastic tendency in peripheral blood-vessels.** Sustained 
nervous reaction time has been found characteristic.' 
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The endocrinologic features of the peptic ulcer physiologic panel are 
known to a lesser degree of certainty and detail than the nervous. Crile!”! 
regards peptic ulcer as representing pathologic physiology of the adrenal- 
sympathetic nervous system, and looks upon ulcer as a disease occurring 
in a vagotonic individual in whom there is enhanced stimulation of the 
secretory cells, musculature, and vascular bed of the stomach and duo- 
denum. The adrenal and thyroid have been suggested by others.!7:* 
Friedman* suggests the possibility of adrenal lesions being the primary 
lesion in adult duodenal, and gastric ulcer on the basis of pathologic 
changes found at autopsy in the adrenals of duodenal and gastric ulcer 
cases and also on the grounds of experimental ulcer being produced by 
disturbances in adrenal function. 

The equal sex incidence in pre-pubertal years, the relative infrequency 
of peptic ulcer in adult women, the milder clinical course of peptic ulcer 
when it does occur in women, the commencement of ulcer at the time of 
menopause all indicate an endocrine gland factor.”"* Further clinical 
and experimental work gave impetus to this concept.:792%-28 Tt has 
therefore been suggested that the unopposed action of anterior pituitary 
is a factor’ and estrin, an inhibitor, has been used therapeutically with 
fair results. 

Ask-Upmark“ leans strongly to the idea that liver dysfunction, hypo- 
glycemia and diencephalic disturbances act in a somewhat vicious circle 
upon the secretory and motor activity of the stomach ria the vagus. He 
has demonstrated liver damage in ulcer patients by tolerance tests and 
thinks that this is a primary disturbance, with pituitary, adrenal and 
hypothalamic centers acting secondarily. It is, however, conceivable that 
these may be primary and precede the liver damage. 

The réle of the posterior pituitary and other endocrines as well as the 
autacoids produced intraenterologically is still unknown. 

Gastro-intestinal physiology cannot be divorced from the autonomic- 
endocrine system, but a study of the local physiology in the ulcer-bear- 
ing areas should yield valuable information on the peptic ulcer terrain. 
Unfortunately there is little in the literature on this subject. Much 
work has been done on the peptic ulcer patient in the active stage of his 
disease ut litthe has been done on the pre- 
disposed physiological terrain before the onset of reflex response to the 
disease process. It is difficult to accept these observations as indicative 
of the status before pathologic disturbances ensued. The achlorhydria 
present in carcinoma of the stomach is no indication of the acidity before 
the development of the neoplasm. Therefore the discussion will be con- 
fined to those observations which bear on the local physiologic terrain. 

Danzer* observed human capillaries of the gastric mucosa with their 
blood contents in a state of stasis and this is suggested as a predisposing 
ulcer mechanism. Gastric myospasm also has been offered.’ There 
may be a familial local gastric diathesis such that susceptibility of the 
ulcer-bearing area is way out of proportion to the rest of the stomach and 
the possible factors suggested are localized spasmophilia, localized status 
lymphaticus, and ectopic intestinal epithelium found on the lesser curva- 
ture of the stomach.* Poor neutralization may be a predisposing factor 
in some due to kinking of the duodenum which in turn is due to gastro- 
ptosis." 
~ Schneyer'” emphasizes the relation of digestive pepsin to protective 
antipepsin which he thinks is disturbed. Constitutional diminution of the 
protective mucin of the stomach (amyxorrhoea gastrica) has been sug- 
gested by Kaufmann.** 
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The physiologic counterparts of Hurst’s diathetic ensembles are now 
presented 

Hypersthenic Gastric Diathesis: Short stomach; hyperchlorhydria; 
active peristalsis; rapid evacuation; digestive hypersecretion; hyper- 
tonicity; low mucus production. The hypersthenic gastric diathesis is 
the essential predisposing factor in duodenal ulcer.*** Its characteristic 
motor and secretory signs possess the true qualities of constitutional fac- 
tors in that they are as obvious in very early cases as in late ones and they 
persist after the ulcer has healed.’ Hurst attributes the underlying phe- 
nomenon to localized vagotonia. 

The results of this physiologic arrangement is a stomach: which is 
empty several hours daily except for the continuous secretion of acid 
chyme which it discharges on the duodenal bulb, bathing it with acid 
juice unless food is taken continually. Repeated irritation of the duo- 
denum results. Roentgenologic evidence of this ulcer precursing activity 
is discussed by Held and Goldbloom.™ 

Hyposthenic Gastric Elongated stomach; hypochlor- 
hydria; hyposecretion; relative atony; delayed emptying; tendency to form 
orthostatic hour-glass stomach. This is the essential predisposing local 
physiology to gastric ulcer. From such a physiologic orientation, stagna- 
tion of food results with consequent irritation on the gastric side™ and 
friction especially along the lesser curvature. 

One group of experimenters,*® in an attempt to determine physiologic 
conditions in pre-ulecer patients, did gastric analyses on the asymptomatic 
members of the families of proven ulcer patients. They found significant 
secretory deviations in the direction of hypoacidity with the male, devia- 
tions from the normal greater than the female. They consider the hyper- 
acidity which occurs in some cases of active peptic ulcer as due to either 
the ulcer or some unknown factor. The resting acidity of these people 
was high as in ulcer patients. There are several criticisms that can be 
directed against this. One does not know how valid it is to assume that 
the asymptomatic members of the families of proven ulcer cases are pre- 
ulcer patients and exhibit pre-ulcer gastric physiology. One does not 
know the habitus and other details of the diathesis to categorize these 
people as potentially a gastric or duodenal ulcer. If this group is a ran- 
dom sample of ulcer patients and if the diathesis is as familial as Hurst has 
claimed for it, results should be expected in the direction of hyperacidity 
but, without the qualifications listed above, too great significance cannot 
be attached to the results. 

Miscellaneous physiologic characteristics of the ulcer terrain are given as 
follows: 1. Rivers®** mentions marked elevation and prolonged persistence 
of accentuation of gastric secretory rates as a response to excitement and 
tension. 

2. Balint®” finds the ulcer diathesis characterized by the reaction of the 
blood and tissues more acid than normal. This is interpreted in two 
Ways: as showing greater affinity of ulcer tissue to sodium bicarbonate 
or as a sign of disturbances in acid-base equilibrium and disturbance in 
balance of the autonomic nervous system. Hurst and Stewart® surveying 
this point find contradictory results on the acidity of the blood and tissues 
of ulcer patients and they reserve judgment on it as a factor in the patho- 
genesis of peptic ulcer. 

3. Koehler'® determined the antipeptic activity of the blood in non- 
ulcer individuals and it was higher than that found in the blood of ulcer 


cases. 
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4. Petersen and Levinson,” working on 3 cases of peptic ulcer (and there- 
fore results are to be taken with reserve) report an increased b.m.r., a more 
irritable musculature, a slightly decreased carbon dioxide combining power 
of the serum, higher resistance of the skin to electric current and longer 
Kromayer light reaction time. Robinson,"* however, reporting on more 
cases, finds the b.m.r. low to normal. 

5. Leukocytes normal,!® blood cholesterol normal,'® calcium blood level 
normal,!?? gastric ulcer has a hemoglobin of 75% and duodenal ulcer of 
00) % without hematemesis or melena.™ 

6. Electroencephalogram reports show the majority of peptic ulcer 
patients with a dominant Alpha record and the remainder falling into the 
low Alpha group. 

7. The ECG correlates have been reported as a shorter P-R interval, 
an extremely long Q-T interval, sinus arrhythmias commoner than in 
normals especially in the third and fourth decades, pulse rate slower than 
normal especially in the fifth decade, and a curve that is steep and abrupt.* 

The gastric and duodenal ulcer constitutions are far from complete. 
The work that has been done is not all satisfactory because of the disre- 
gard for the ulcer site and the inattention to the changes in the various 
panels effected through the disease process. The greatest lack lies in a 
statistical correlation between the panels themselves. The psychologic 
panel seems common to both gastric and duodenal ulcer diatheses and yet 
it is unknown how it is statistically correlated with the gastric and duo- 
denal ulcer varieties of habitus and physiology. Hurst’s diathetic en- 
semble embraces morphologic and physiologic components, but leaves 
the psychologic untouched. This work is needed to provide more specific 
evidence for the genetic mechanics involved, such as linkage, and to 
firmly establish the gastric and duodenal ulcer terrains as entire diathetic 
ensembles. 

D. Relation to Pathogenesis. [For the sake of simplicity, the peptic 
ulcer disease state can be expressed algebraically as a = bc, where a is the 
peptic ulcer state, b, environment, and c, the congenital terrain. This 
paper has dealt with the diathetic terrain of peptic ulcer and not with 
environmental factors. In no way were we trying to minimize the réle 
of the latter and overemphasize that of the former. The above simplified 
expression is a product: an individual with a highly fertile soil will escape 
ulcer if environmental stress and tension are negligible; the converse is true 
when the terrain is barren. 

The following brief review will concern the possible relationship of the 
peptic ulcer terrain to the pathogenesis of this condition. The manu- 
script will not deal with the controversies of the pathogenesis of peptic 
ulcer. In the broadest sense, peptic ulcer can be looked upon as a duel 
between the resistance of the mucosa and the aggression of mechanico- 
chemical factors. In light of current theories, it will be pointed out how 
the peptic ulcer constitution decreases the resistance of the ulcer-bearing 
tissues or increases the aggressiveness of these mechanico-chemical 
factors. 

1. InpIREcT oF GENETIC RELATIONSHIP. It is generally agreed that 
peptic ulcer is but a local manifestation of a systemic state and thus, the 
réle of systemic orientation has been emphasized.5:7 29.40 45.47.54, 96 101.127 
Peptic ulcer is viewed as a local secondary phenomenon, secondary to 
systemic  Winkelstein™ has put it aptly- 
“Given, for example, an individual often of a certain morphologic type, 
in a family predisposed to the ulcer disease, with tissues that react unfavor- 
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ably to exogenous trauma, with a labile vegetative nervous system which 
initiates or exaggerates the unfavorable tissue responses, with a stomach 
that secretes an eroding gastric juice, an individual who reacts unfavorably 
to exogenous strain, we have most of the constitutional conditions entering 
into recurrent peptic ulcer formation.” 

General correlation of characteristics in people predisposed to diseases 
has been mentioned.’ Barker* presents the general concept of constitu- 
tional grouping with correlation of characteristics including physiologic 
and emotional responses, and resistance to disease processes. Specifically ,* 
in peptic ulcer patients, there have been found frequent enough repetitions 
of combinations of characteristics that the observers were enabled to pre- 
dict other panels with great correctness, on the basis of their knowledge of 
one panel. 

The tendency of characteristics to remain in their original combination 
is not a new phenomenon. The genetic mechanism of linkage explains 
this. In linkage, genes on the same chromosome tend to remain together, 
the more so as they are physically closer together and therefore the char- 
acteristics dependent on such genes remain together or “linked” accord- 
ingly. Linkage is a strong possibility as the underlying mechanism here. 
Unfortunately, man’s large number of chromosomes make him an incon- 
venient genetic subject and coupled with the lack of interpanel statistical 
correlation, one cannot be more specific. From the work done, the same 
psychologic panel seems linked to both hypersthenic and hyposthenic 
gastric diatheses whereas a different morphophysiologic ensemble seems 
associated with respective diatheses. Bauer® has said that the relationship 
of the primordial genes may be linked with certain somatic and psychic 
characteristics which are predisposing to disease. 

2. Direcr Bauer calls this the “ pleiotropic”’ relation- 
ship and it consists of fitting in the constitutional characteristics of the 
ulcer patient in terms of the dynamics of the disease process. This follows 
below. 

(a) Neurosomatic Elements. From our previous descriptions, the impor- 
tant characteristics of the ulcer patient, whether duodenal or gastric, which 
are particularly influential here, are a great lability of the nervous system 
with possible parasympathetic dominance, a sustained reaction time to 
psychic stimuli, and easy susceptibility to vasoneurosis. The fundamen- 
tal concept is set forth by Durante:’ “The life of the gastric cell is 
dependent on the integrity of the sympathetic nervous system.”’ Con- 
stitutionally predisposed nervous systems have “inherited grooved path- 
ways,’ through which psychic trauma plays havoc with the gastric cell. 
It should be mentioned that this differs markedly from Held’s concept of 
conditioned constitutional status through neural reactions.” ™ References 
made above to experimental ulcer production through neural stimulation 
and other techniques and to psychosomatic studies revealing local intes- 
tinal reactions leading to pathologic changes have afforded us corroborative 
evidence in this direction. 

Based on these findings, Rivers,*?** Winkelstein,’* Cushing,” Alvarez,* 
Eustermann,??*! and many others! 2! .23 ,25 .27 37 .45 .53 .54 73 
have contributed a schema and succession of events in a predisposed indi- 
vidual with neurosomatic and psychosomatic orientations described below: 

Predisposing Neurologic Condition: (1) Symbol stimulus through high 
cortical centers.2?. (2) Vasoneurosis.“ (3) Autonomic stimulation.” 
(4) Chronic imbalance of the autonomic nervous system.'@ 1! (5) Over- 
sensitive vasomotor instability." 
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Resulting Gastric and Duodenal Phenomena: (1) Bombardment of 
stimuli on lesser curvature of stomach and first portion of duodenum.’ 
(Adequate neural mechanisms exist to explain this and the other phe- 
nomena.) (2) Marked vascular spasm in some areas leading to ischemia 
of the area supplied and which, when continued sufficiently long, allow 
autodigestion and ulcer formation.’ 7! (3) _ Hemorrhagic 
areas have been reported also with local ulcer foci resulting.’ (4) Pyloric 
spasm, hyperperistalsis, hyperacidity, high pepsin, hypersecretion, in- 
creased gastric contents, decreased protective mucin production—all 
allowing an ulcer or de-epithelialization that has occurred to remain and 
become chronic.!! (5) NMyvospasm clamping off vessels 
thereby lessening resistance of the mucosa to increased acid and pepsin. 
(6) Additional steps added in the pathogenesis are gastritis, minor mucosal 
erosions and abrasions prolonged by the above factors. 

It should be mentioned that the predisposed patient has this neural 
mechanism set off quickly by stimuli not affecting the normal and by 
symbols and vasoneurotic conditioning. He has them frequently and on 
a chronic scale due to his chronic vegetative instability. The acute re- 
sponses to conditioning or psychic trauma are violent and sustained. 
The persistence of the ulcer in cases of de-epithelialization, which Winkel- 
stein”? considers a common lesion and heals without searring in the nor- 
mal, remains because of the frequent occasion of this chain of events plus 
chronic factors listed below (¢ and d). 

(b) Endocrine Elements. This is still too problematical for any direct 
mechanism to be invoked in detail. 

(c) Local Conditions. There has been a hypothesis that the suscepti- 
bility of the ulcer-bearing areas to disease is out of proportion to that of 
the rest of the stomach and body tissues.** These are given below and it 
is not yet known what correlation these bear to diathetic ensembles: 
(1) Tendency to independent localized myospasm producing ischemia and 
decreased resistance to digestive activity.” (2) Tendency to localized 
vascular spasmophilia* which produces the same effect as the above. 
(3) Abnormal sensitivity of tissue to trauma."' (4) Abnormal sensitivity 
of vessel walls to trauma." (5) Localized endarteritic and arteriosclerotic 
processes leading to pathologic vascular phenomena."'?’ (6) Occurrence 
of aberrant intestinal epithelium on the lesser curvature which is less 
resistant to gastric secretions than normal gastric mucosa.’ (7) “ Duo- 
denal diathesis”’ of Melchior®® in which there is a constitutional inferiority 
of the duodenum in the form of relative congenital atresia producing a site 
of local duodenal irritation and predisposing thereby to duodenal ulcer. 
(8) Status lymphaticus™ confined to the stomach favoring local invasion 
by infection. (9) Wilkie! and Reeves” speak of local circulatory devia- 
tions which predispose to narrowing of the lumen and thrombotic and 
embolic occlusion of the vessels supplying the ulcer areas. (10) Constitu- 
tional diminution of mucus of the stomach. (11) Capillary stasis in the 
gastric mucosa predisposing to erosion of the mucous membranes.‘ 
(12) A local mechanical factor in body form suggested by Schneyer'” 
where a deep fold in the abdominal wall occurring in some people in the 
sitting position may cause continuous irritation and pressure over a certain 
area and lead to actual ulcer. 

The value of these local conditions is limited first by lack of statistical 
incidence and hence their significance and, second, by the failure of any 
correlation with a diathetic ensemble of which they might be part and 
parcel. 
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(d) Morphologic and Physiologic Conditions. These are considered 
together because of their close linkage as exhibited in the hyposthenic and 
hypersthenie gastric diatheses of Hurst. By doing this, Rivers’ objec- 
tion®’ is overcome in that the morphologic panel per se is meaningless and 
a more dynamic relationship is indicated. There is, however, another 
objection that is raised“/ and which further emphasizes our lack of statisti- 
cal interpanel correlation, namely, that the genes which determine the 
physiologic and morphologic characteristics of the stomach are not always 
closely related to those determining the build of the patient. 

The Hurst diatheses are extremes. Our treatment of their réle in the 
pathogenesis of peptic ulcer will restrict itself to these extremes and 
assumes that admixtures of the two diatheses will accordingly be influ- 
enced by the balance in one direction or the other. Again, this is a defect 
in our knowledge, namely, as to what variations occur in physiology and 
morphology in admixtures of these two diatheses. 

These diatheses are just that. They are predisposing to a condition 
and not immediate etiologic agents. They are compatible with perfect 
health but in unfavorable circumstances in a person with a nervous system 
that has been described, each diathesis predisposes to ulcer at a different 
site.? 59 82,84 

Hypersthenic gastric diathesis predisposes to duodenal ulcer by: (1) 
Pouring gastric contents into the duodenum in a hyperacid state causing 
repeated duodenal irritation. Roentgenologic evidence exists for this and 
has been deemed actual precursor of duodenal ulcer.“ (2) Strong acid 
production, hyperacid, hypersecreting climbing curve maintained as a 
physiologic characteristic throughout life and independent of the state of 
the ulcer)! (3) Less mucus production.*' (4) Mechanical pressure per- 
sistently from neighboring organs explains chronicity and failure to heal. 
(5) Hyperperistalsis leads to several hours a day when the stomach is 
devoid of contents except for an acid gastric juice which it pours con- 
stantly on the duodenal cap with resulting duodenal irritation.>* 

Hy posthenic gastric diathesis predisposes to gastric ulcer by: (1) Relative 
atony causes delay in emptying time with a tendency to gastric stagnation 
and irritation. (2) The stomach which is longer than average has a 
tendency to orthostatic “hour-glass”’ configuration in which the middle 
of the stomach forms a definite obstruction to the outward passage of food 
so long as the erect posture is maintained.* This causes an abnormal 
amount of friction especially on the lesser curvature where most gastric 
ulcers occur. (3) Tendency to kinking of the duodenum in such people 
favors ulcer formation by allowing poor neutralization." (4) Low acid- 
ity characteristic of this diathesis means that the second line of defense 
against harmful agents is deficient with resulting gastritis or duodenitis 
which then terminates in ulcer.*'°° There is some experimental corrobora- 
tion for this from Ivy.*78 (5) Cole'® found that tension on the terminal 
branches of the left gastric artery is especially great in hyposthenic people 
in the erect posture. This is directly concerned with an inadequate blood 
supply to the area supplied by this vessel, the most common site of gastric 
ulcer. Pende presents a similar conception.” 

Summary. Evidence is presented for the existence of an “ulcer type:” 
and a detailed account of this characteristic is given in the three panels of 
constitution. The possible relationship of this constitutional terrain to 
the pathogenesis of gastric and duodenal ulcer has been indicated. 
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THIS review aims to correlate the various opinions expressed in the 
extensive literature of military psychiatry. This broad field is considered 
under the following topics: 

1. The importance of psychiatry in military medicine as judged by past 
experience, chiefly World War I. 

2. The examination and selection of men for the armed forces. 

3. The psychiatric problems of the armed forces. 

4. The rehabilitation of psychiatric casualties after rejection at the 
induction center examination or after separation from service in the armed 
forces. 

I. Neuropsychiatric Casualties of World WarI. <A consideration of the 
literature regarding neuropsychiatric casualties of World War I reveals 
that there was an unexpected prominence of neuropsychiatric problems in 
the services, and in July, 1918, General Pershing sent the following cable- 
gram from overseas: “Prominence of mental disorders in replacement 
troops recently received suggests urgent importance of intensive efforts 
in eliminating mentally unfit from organization of the new draft prior to 
departure from the United States.’° 

Pearce Bailey, a co-author of Volume X of the official history of the 
Medical Department of the Army in the World War, remarked, “ There 
was passive, and even active antagonism to neuropsychiatric examiners in 
the camp. It may seem strange, but it is nevertheless true, that the line 
offigers appreciated the value of those examinations more readily than the 
medical officers. The line officer judged his men in terms of conduct, 
behavior, and efficiency which, after all, is equivalent to the standards of 
the neuropsychiatric examiner.’’*' That this number of neuropsychiatric 
casualties has been a tremendous expense to the government is well rea- 
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lized.8° 51.6 .110.18 Tn the 17 years from 1923 to 1940 the Veterans Admin- 
istration paid out $641,857,704 to claimants having disabilities of the ner- 
vous system, and from 1926 to 1940 it expended for hospital treatment of 
beneficiaries with disorders of the nervous system the sum of $282,679,909.*° 
Thus about one billion dollars has been spent for the care of the neuro- 
psychiatrically ill veteran of World War I.°° In the one fiscal year 
ending June 30, 1940, nearly 22 years after the Armistice, the government 
paid out in compensation to neuropsychiatric cases $41,889,360 to 68,727 
men, of whom 35,846 were diagnosed as psychoneurosis or neurosis.'* 
The average hospitalized, “service-connected,”” neuropsychiatric patient 
cost the government about $30,000 during his lifetime.* Almost three- 
fifths of the beds in our 79 Veterans Hospitals were, up to the present war, 
occupied by neuropsychiatric cases.*° Of the 90 so-called “ facilities” 
of the Veterans Administration which as of June 30, 1940, were in opera- 
tion over the country, 27 were hospitals adapted for neuropsychiatric 
cases, chiefly psychoses. On that date there were 33,016 such patients in 
those 27 hospitals, more than one-half of the total hospital population of 
the Veterans Administration.*® Further, the hospital turnover of psychotic 
patients is much slower than that of the general medical and surgical, 
or even tuberculous patients.*® It is said that neuropsychiatric casualties 
are 16 times more apt to result in permanent disabilities than are any 
other types of illness.'*° In the first World War, over 20 soldiers out of 
every 1000 were discovered in our army to have some form of mental 
illness,'?? and while in the last draft of World War I, approximately 2% of 
all candidates were excluded because of some neuropsychiatric disorder, 
an additional 3% were later discharged because they were found to be 
suffering from some type of neuropsychiatric disorder. In our A. E. F. 
the casualties due to nervous and mental disease were 9.5 per 1000.*° 
There is a tabulation in the official history which gives a total of 69,394 re- 
jections, because of disorders of the nervous system, as of May 1, 1919, 
and of this total, there were: 


Mental deficiency 319, 
Neuroses 17% 
Psychoses 11% 
Organic nervous diseases and injuries 10% 
Epilepsy 9% 
Constitutional psychopathic state 9% 
Endocrinopathies 7% 
Drug addiction and alcoholism 6% 


However, the existence of neuropsychiatric problems was not limited to 
the United States Army alone, but was also important in the German 
Army,®"'8 where 5% of the base hospital beds were kept for neuropsy- 
chiatric casualties.* Almost immediately after 1918, there was begun a 
psychological organization of the German Army and people for war, lead- 
ing to the establishment in 1929 of a Psychological Laboratory by the 
German Army.®> Of the British casualties of World War I, those from 
neuroses were 34 per 1000; and in 1918, of 160,000 men drawing pensions, 
20% were suffering from functional nervous and mental disorder,*' and 
of 180,496 Canadian casualties of World War I, 24 per 1000 were nervous 
and mental diseases. 

From a more detailed study of these neuropsychiatric casualties of 
World War I two important factors can be discovered regarding the onset 
of their difficulties. The first is this: most of the men had manifested 
characteristic symptoms previous to their military service. From the data 
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available on 50,042 neuropsychiatric patients it was seen that for 84% 
of them the average time of onset of their symptoms was 5 years before 
entering the service.”’ Of the psychotic, there was evidence of illness 
preceding enrollment in 87%.*'""? Of the psychoneuroses, 95% had had 
symptoms prior to entering military service"? In 97.5% of the epilep- 
tics there was evidence of the disorder for 1 year or more before service.*! 
In 99% of the cases of drug addiction or alcoholism there was a definite 
history preceding service, and in all cases in which data were available, a 
history of alcoholism for more than 5 years before ‘entering service was 
ascertained.”? The second important point is: there were significant 
family histories in the majority of the neuropsychiatric casualties. Of the 
psychoses, more than 50% had a “ positive” family history,*! of the psycho- 
neuroses, 55.7% had a family history of “neurotic taint.”*' Of the cases 
of “war neurosis” in the A. E. F. of World War I, there was a history of 
neuropathic makeup or “ neuropathic stock” in 40%." 

Il. The Examination and Selection of Men for the Armed Forces. 
Turning from the patients of World War I to contemporary cases, we find 
that the problem of neuropsychiatric casualties is one of equally great or 
even greater magnitude. Of the men recently returned to Canada from 
the theater of war in the Low Countries, over 30% were disabled by con- 
ditions of the nervous system.*! Disability resulting from mental dis- 
orders is of more frequent occurrence than from any other cause with the 
exception of actual injury suffered in combat.” Up to September 1, 1942, 
there were 8145 discharges from our armed forces for mental illness.” 
About one-third of the medical discharges are neuropsychiatric.°% —Tuber- 
culosis, which is next in number of discharges, is responsible for 1281 cases 
during the same period.” And in these cases of mental illness, these same 
two factors of predisposition and background continue to be important; 
hence the importance of an adequate social history on every prospective 
service man becomes increasingly evident.) .165.169  GGowan® esti- 
mates that one-half to two-thirds of those suffering mental or nervous 
disturbances among our armed forces show definite predisposition, while 
Gray’ says that about 80% of the severe cases of nervous illness in military 
hospitals have previously shown emotional instability. The value of 
social data is further revealed by the studies done by Simon and his asso- 
ciates!® ©" and by Sullivan,'*! from which the comparison shown in Table 1 
was taken. Further, Simon'’ goes on to state that if five objective social 
factors (previous mental illness, broken home, psychosis in immediate 
family, arrests, and alcoholism) are studied in a group of military per- 
sonnel who became psychotic, 72.2% of them have one or more factors 
present and over 12% have three to five of them. And Lewis! who 
investigated 300 neuropsychiatric casualties found certain traits which 
were present with significantly greater frequency in the histories of men 
who had proved unsuitable for military duty; these were: (1) History of 
mental disturbance, including neurosis, in parents or siblings. (2) Unsatis- 
factory work record prior to enlistment. (3) Psychopathic traits of 
personality. (4) Symptoms of present illness before enlistment. 

Further, other papers which stress the positive correlation which exists 
between success in the services and the man’s background are numer- 
1420.21.26 25,86 129.185.153.187 Tt has also been shown that of the soldiers 
who break down in active duty because of a personality disorder, there is a 
high incidence of significant factors in their past history. This has been 
borne out by numerous reports (Table 2). 

Without question, it is at the time of the Local Draft Board examination 
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and especially at the Induction Center examination that psychiatry can 
play an extremely important réle in our war effort, for the fundamental 
truth remains that in a fighting force the elimination of the unsuitable 
man—and he is more often unsuitable for temperamental reasons than by 
intellectual defect—at the earliest possible stage is all important.o?!®! 
The estimates as to the percentage of men who later break down in military 
service and who could have been discovered by an adequate neuropsychia- 
tric examination at the time of induction vary from 39%* to 50%,*" to 
75%. It is significant that of 69,394 neuropsychiatric casualties of 
World War I, 40.1 % of them were discovered during the routine examina- 
tion of all men on their arrival at a mobilization camp.’ At the present 
time the percentage of neuropsychiatric rejections varies according to 
examiner and locality, as is suggested by Table 3. 


TABLE 2.—INCIDENCE OF SIGNIFICANT Factors IN Past History OF SOLDIERS 
Wuo BREAK Down AFTER AcTIVE 


Love!§ Cooper*? Hadfield’ Gillespie®’ Sutherland!* Brill? Wolfson? 


174 cases 207 cases 332 cases 56 cases 100 cases =. 200 cases 100 cases 

Previous episode of personality 

disorder 34.2 23 32 
Previous history of concussion or 

fractured skull 3.8 17 
Had come from “broken home” 31 
Previous antisocial behavior 17 
Other significant factors in past 

history 53.0) 1] 60 

Inferior’ previous personality 5S 28 33 72 
Family history reveals “poor men- 

tal or economic status” 62 14 


TABLE 3.—PERCENTAGE OF SELECTEES REJECTED FOR NEUROPSYCHIATRIC REASONS 


Selectees rejected for neuropsychiatric reasons Date of Bibliography 
Type of examination (%) article reference 
Massachusetts Local Boards 9.0 May, 195 and 196 
Massachusetts Induction Centers 2.0 June 1941 
New Jersey Induction Centers 20.0 May 1941 154 
Boston Induction Center 7.4 Aug. 1941 70 
Indiana Induction Center 4.2 April 1941 125 
Minnesota Induction Center 2.5 Nov. 1941 4 
Mississippi Induction Center Wh.—11.6 Jan. 1942 161 
Col.—12.4 
venereal disease omitted from percentage 

Entire Country, Local Boards 6.0 Jan. 1942 139 
Massachusetts Local Boards 5.04 April 1942 35 
Virginia and District of Columbia 

Examining Centers 32.1 Aug. 1942 77 
Boston Induction Center 7.5 July 1942 18 
Rhode Island Naval Training Station 4.0 Nov. 1942 203 
Florida Induction Center 1.92 Nov. 1942 50 
Virginia and District of Columbia 

Examining Centers 30.7 Nov. 1942 77 
Washington, D. C., Selective Service 22.3 Nov. 1942 167 


includes educational rejections 
All Corps Areas, U. S. Army Indue- 
tion Center 3.13 (Nov. 1940 to Dec. 1941) Jan. 1943 198 
8.01—wh.—from May 1942 to Sept. 1942 
15.49—col.—from May 1942 to Sept. 1942 
venereal disease rejections omitted from the 
percentage. Includes educational rejects 
All Corps Areas, U. S. Army Induc- 
tion Center 7.5 May 1943 80b 


In 5 of the articles the percentage of all rejectees that were rejected for 
neuropsychiatric reasons was stated as shown in Table 4; in 3 of the articles 
of the total number of men seen, the neuropsychiatric rejections were 
divided as shown in Table 5. 
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TABLE 4 PERCENTAGE OF REJECTEES REJECTED FOR 


TRY 


NEUROPSYCHIATRIC REASONS 


Rejectees rejected for neuropsychiatric 


reasons (including illiteracy) Date of Bibliography 
Type of examination (%) article reference 
Massachusetts Local Board 15.0 May, 195 and 196 
husetts Induction Center 25.0 June 1941 
Massachusetts Induction Center 24.4 April 1942 35 
Florida Induction Center 10. 62 Nov. 1942 5D 
All Corps Areas, U. 8. Army Induc- 
tion Centers 23.9—wh.—from May to Sept. 1942 Jan. 1943 198 


34.7—col.—from May to Sept., 1942 
venereal disease rejections omitted from the 
percentage ) 
PaBLe 5.--PERCENTAGE OF SELECTEES REJECTED, ACCORDING TO TYPE OF 
NEUROPSYCHIATRIC DISORDER 


Total men examined 


Green™” Hadley’* Hadley’? 
Aug. 1941 Aug. 1942 Nov. 1942 
Pype of mental illness 799 cases 1750 cases 2500 cases 

1. Mental deficiency 0.96 3.44 2.8 

2. Psychopathic personality 1 6 1.6 1.56 

3. Major abnormalities of mood 0.23 0 22 0.2 

4. Psychoneurosis 1.43 10.0 a 10.6 

5, Schizoid and related personality 0.5 11.48 11.6 

6. Chronic inebriety 0.5 1.94 2.4 

7. Syphilis of the CNS 0.23 

S. Other organic diseases of brain, spinal cord or nerves 1 31 3.42 3.5 


In 4 of the articles, of the total neuropsychiatric rejections, the types of 
mental illness were divided as shown in Table 6. 
TABLE 6.—PERCENTAGE AS TO THE TyPE OF NEUROPSYCHIATRIC DISORDER IN 
NEUROPSYCHIATRIC REJECTEES 
Neuropsychiatric rejections 


Simon and 


Currier®® Wittson et al.2°% Aita* von Storeh'*® Hagan'® 

April 1942 Nov. 1942 Novy. 1941 May 1941 Nov. 1942 

ype of mental illness 87 cases 600 cases 242 cases 209 cases 175 cases 
1. Mental deficiency 16.01 37.0 38.0 16.2 15.4 
2. Psychopathic personality 14.9 26.0 58 14.3 8.6 
3. Major abnormalities of mood 2.3 54 2.8 3.4 
4. Psychoneurosis 49.4 8.0 17.3 27.2 37.7 
5. Schizoid and related personality 9.1 “psychoses” 11.5 8.1 18.9 

4.0 
6. Chronic inebriety 3.5 25 §.7 7.4 
7. Syphilis of the CNS 00 00 0.0 1.2 
8. Other organic diseases of brain, spinal cord or 

nerves ‘ 11.0 24.0 18.6 16.9 74 


There has been a considerable number of articles dealing with the 
necessity for a psychiatric examination on all recruits and the problems 
associated with such a brief examination. Further, these problems of 
rejection, eXamination time, privacy, and load per examiner have been 
well summarized in the War Department pamphlet entitled “ Mobilization 
Regulations 1-9" and in recent directives from the Surgeons-General 
Office.” There are articles pertaining especially to selection to the Air 
Corps,'4 and for the Navy," hut most of the articles 
relate to the general selection for any armed service. A few of the articles 
deal with the problems of an advisory board psychiatrist for the Local 
Draft Boards.'**!'*! The majority of the articles recognize the importance 
of past interpersonal relationships in predicting the adjustment a selectee 
will make to army life but it is particularly stressed in some.?° 28.44.1388 
It is well realized that army service should be regarded as a vocation for 
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which not every man with a good physique is suitable and the fundamental 
problem is the creation of a fighting force best equipped to win.'* 

Billings et al.'*> have suggested 9 signs which suggest maladjustment and 
personality disorder in the prospective soldier: hypochondriasis before 
entering the army; excessive generalized sweating (with associated signs of 
autonomic instability); irregular work record; under-activity; disturbed 
sex development (excluding moderate delays in maturation); difficulty in 
making friends; two or more morbid fears; no definite ambition or definite 
ambition and accomplishment; and volunteering for service through regu- 
lar channels, Selective Service or National Guard. 

There are three types of persons who should not be inducted into such a 
fighting force: first, those whose capability for self-support and whose 
utility would be destroyed or gravely reduced by army service; second, 
those who would develop psychotic or psychoneurotic illness in such ser- 
vice; third, those who will do well in the Army but who cannot be dis- 
charged back to civil life without serious disturbance of personality.’ 
These above points of view have been further developed in many other 
articles.* 9 61 100,110 183 

In a discussion of the technique of the neuropsychiatric examination at 
an induction center, most articles agree that a 5 minute examination 
should be minimal and that up to 15 minutes should be allowed if deemed 
advisable.* 5° .164.175.182 few papers mention that examinations are now 
sometimes done in as little as 2 to 3 minutes.*°" At some induction 
centers, a policy which has proven of value is the use of a 3 to 10 minute 
original examination with the privilege of a somewhat longer check exam- 
ination later for doubtful selectees.% There have been many helpful papers 
suggesting forms for brief neuropsychiatric 121,125,165 
Other articles have dealt more particularly with one clinical type and 
have given primary and more detailed consideration to that clinical type 
as follows: (1) Mental deficiency (2) Psychopathic person- 
ality ;20:11.12.25,41 42, 72,78,108.111,120,182.140 (3) Major abnormalities of mood;* (4) 
Psychoneurosis (5) Schizoid and related personality (6) 
Chronic inebriety (7) Syphilis of the Central Nervous (8) 
Other organic nervous diseases of brain, spinal cord, nerves.* 10-126 .16 

Further, some papers contain a brief description of all the clinical types 
of rejectable personality 55.92 .94.117 136,142,154 172,182,184 

Numerous papers have been written on the general procedure and tech- 
nique of the induction center examination.!$ ,96.125,48.177 
minimal psychiatric examination seeks to bring out, as far as the indi- 
vidual’s truthfuiness will permit, certain points in his life history which 
are important as indications of the abnormal or disordered personality ,* 
and hence there are certain types of persons that will sometimes be missed 
at the induction examination;*’ these are: (1) Some alcoholics and other 
addicts; (2) mild manic-depressive persons, especially if in a latent phase; 
(3) overt but undetected homosexuality (it is estimated that as high as 
2% of the adult male population is frankly homosexual'*’); (4) psycho- 
pathic personalities; (5) some cases of hysteria (those who love excitement 
and are at their best in the examination); (6) early schizophrenia with a 
good facade; (7) certain types of organic disease of the nervous system, as 
some epileptics, latent central nervous system syphilis. 

In order to uncover these above types, adequate life history data must 
be available. 

Ill. Psychiatric Problems of the Armed Forces. The problem of the 
recognition, prevention and treatment of personality disorders in soldiers 


: 
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has resulted in a considerable number of articles. The steps through which 
the average recruit passes in his army career are essentially five: first, the 
examination by his local Selective Service Board; second, the examination 
at the Army Induction Center (approximately | day); third, the reception 
center (7 to 10 day period); fourth, the replacement training center (usu- 
ally a period of 2 to 3 months); fifth, the tactical unit.'*° In any of these 
five stages a personality disorder may become manifest and there is occa- 
sional opportunity for disposition and treatment. 

Some authors suggest that the primary functions of military psychiatry 
are diagnosis and the exclusion of undesirable persons from service as 
rapidly as possible.’ The mission of the Medical Corps is the conserva- 
tion of manpower and the preservation of the military forces; its hospital 
facilities must be utilized to restore soldiers speedily to health and fighting 
efficiency and cannot be burdened with cases requiring prolonged care; 
thus, while a certain amount of temporary therapy is and should be applied, 
the main objective is to direct the more serious mental disorders back to 
community care.*?'® 6 Courses in military neuropsychiatry are now 
being given to the Medical Corps and there seems to be adequate psychi- 
atric awareness in military medicine.'’*!7.79 In 1940 the Army admission 
rate for psychoses was 6.13 per 1000 population while the civilian rate in 
1935 for the age group of 20 to 29 in New York and Massachusetts was 
3.44 per 1000 population.*® This same awareness of the importance of 
psychiatry exists with both our Allies" and our enemies.*?** Most papers 
state that the underlying personality of the individual soldier developing 
the functional nervous disorder is the etiologic agent, rather than military 
service per se, but military service does furnish an excellent medium for 
the growth and development of mental illness in susceptible personali- 
ties. Tt is suggested in some articles that there are perhaps 
two chief types of mental reactions which appear peculiar to military 
service: first, the acute war neurosis;'™ second, the acute schizophrenic 
reaction which is explosive in onset and clears rapidly when the conflict 
situation is cleared.*:'® The similarity between civilian mental illness and 
mental illness of soldiers was also noted in World War I, during which no 
really new forms of mental disorder were seen. During World War I, 
in 1918, the discharge rate for mental and nervous disorders was approxi- 
mately 0.7 per 100 strength while the latest figures for this war show the 
rate to be about 0.4 per 100, and the hospital admission rate of neuro- 
psychiatric casualties did not greatly exceed 2.7 per 100 admissions per 
annum in 1942 and recently these admissions were only 2.5% of the 
admissions for all causes; although about 5.4% of all patients remaining 
in Army hospitals are neuropsychiatric.°” The following table is a sum- 
mary of the various types of mental illness occurring in the armed forces 
and the relative percentage of each type as given by various articles 
(Table 7). 

The symptoms which the patients develop under the stress of training 
or combat are the result of conflicts which are chiefly between self-preserva- 
tion and the ideas of duty and self-respect. During the training period this 
conflict can be solved by a variety of means, sometimes not laudable from 
the standpoint of morale—by reporting sick, by seeking a soft job, by 
“ vold-bricking,”’ and many others.” In soldiers during the training period, 
some increase in anxiety and tension under war conditions is inevitable. 
If, however, this anxiety incapacitates an individual then it is most prob- 
ably not associated with the war but represents a personal problem. 
The psychologic hazards which may precipitate a personality disorder 
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during the training period have been discussed in some articles*’"* but 
they are particularly well handled in the articles by Knight and Orr, 
by Billings,’ and by Pignataro.“! These precipitating factors during the 
training period, together with the articles dealing with them, are: 
1. Separation from home ties.’ .80.88.99,123 142,172,185 
2. Anxiety over home responsibilities and family.8°:°81!.'” 
3. Change in habit routines.?® 2:80.88 123 142,172 
1. Necessity of submission to authority and discipline.?°-? 23 42.172 
5. Loss of prestige and other “narcissistic”? 
6. Contacts with other men without any privacy, which may: 
(a) Arouse 
(b) Arouse homosexual anxiety. 
7. Stirring up more aggression than the man can handle and guilt over 
such 
8. Exhaustion and monotony.!:202! 46 169,172.19 
Sex deprivation and sex conflicts.*° 

10. Arousing fears of bodily injury or death. 1” 

According to most authors, the neuropsychiatric disabilities occurring 
in active military service in combat also result from the conflict between 
acquired social attitudes and the “ instinct” of self-preservation. However, 
to be adequate and to fulfill the purpose of protection for which it is 
psychologically designed, the neurosis must protect both the soldier’s ego 
and his physical being—that is, it must permit him to escape from the 
intolerable situation created by the impending dangers and also to accom- 
plish this without loss of self-respect.!%*!% Every neurotic illness is a 
result of the reaction of an individual to his environment; the predisposi- 
tion of the patient playing the predominant réle and the immediate 
environment, the precipitating one.”'”° In the psychoanalytical literature, 
the homosexual-narcissistic libido structure of potential war neurotics is 
emphasized as the basis of their vulnerability,!’* but other investigators 
view the chief neurotic mechanisms as defensive or automatic self-preserva- 
tive drives.'"” The precipitating factors present during the combat zone 
are well discussed in many articles 2°°2 and can be summarized, together 
with the papers dealing with them, as follows: (1) All of the factors of the 
training period.'® (2) Fear of his own cowardice."*?! 2° (3) Conflict 
between self-preservation and group loyalty, with sacrifice for an ideal.*? 
(4) Disappointments and feelings of frustration." 2% (5) Increased 
fatigue and increased responsibility."*?"° (6) Poor food and poor sani- 
tation.’ (7) Exposure to explosions, blast, and (8) Effect 
of climate, and of arctic or tropical diseases.'” 

The general principles and the specific measures of treatment for the 
personality disorders occurring in military service are well summarized by 
Billings.’ The treatment of such disorders in the training camp period is 
dealt with in several articles*?°8° and particularly well handled in 
articles by Stilwell and Schreiber,’ and by Garmany.” The general 
management of the treatment in the combat zone is discussed in many 
papers*?%°.125159.206 and is especially well considered in papers by Aiken; 
Smith; and by Altman, Pillersdorf, and Ross.5 This last-mentioned 
paper has a good discussion of the personality factors which would interfere 
with successful treatment; as does also the paper by Lewis and Slater.’ 
Further suggestions and regulations regarding the management of a neuro- 
psychiatric service are contained in many military publications.* 

The important factors in the treatment of personality disorders in the 
training camp period, as summarized in the literature are: 
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1. Prophylactic treatment: (a) Establishment of good morale.!®®-99:105.18° 
(6) Elimination of manifest personality  (@) 
Avoidance of 

2. Active treatment: (a) Discharge to civilian life. Modi- 
fication of type of (¢) Use of labor battalions.4 
(d) Psychotherapy (discussed under “combat zone’’). 

The methods of treatment of psychiatric problems, used somewhat in 
the training period, but especially pertaining to the combat zone, together 
with the articles which deal with the method listed, are: 

1. Prophylactic —treatment:? 40% Establishment of 
group morale. (b) Personal interest in men by officers. (c) Avoidance of 
fatigue. (d) Group talks: explanation of war motives, of fear, ete. 
(e) Careful watch for prodromal signs. (f) Transfer to other duty.™ 
(g) Removal from combat zone.!®! 

2. Active treatment:? 40.99 (q) Importance of restoring good 
physical condition, particularly if confusion, excitement and loss of memory 
are prominent symptoms. 108,109 ,159,170,199,200,206 Psychothera- 
peutic measures: (1) Thorough history taken.” !% (2) Immediate 
treatment.®:13.60,87,99,107 109, 112,189,190,199.206 (3) Reassurance, persuasion sug- . 
(4) Reliving and recalling the traumatic 
experience with the expression of the underlying fears; hypnosis and seda- 
tive drugs used if needed.$ 39.40.56 ,75 116 ,146 155,159 ,169,155.200 (5) Dealing with 
the secondary gains present in the illness.°:99!%107 (6) Base hospital used 
only if necessary for psychoses and severe neuroses.*?'” (7) Insulin ther- 
(8) Convulsive therapy.® 1:59.18 (9) Reéducation.” * 60.158 
(10) Occupational and physical therapy.* (71) Analysis.!31% 
(12) Group psychotherapeutic procedures.) 

The efficacy of such measures of therapy can be judged somewhat by 
disposition of psychiatric patients in the armed forces, and this has been 
summarized in Table 8. Further, as to casualties from certain overseas 
areas, about 15% to 20% of those reaching this country are neuropsychia- 
tric, but it should be noted that the actual ratio of neuropsychiatric 
disorders to all casualties has been about 5% in those areas.5” 


gestion, 22.75 ,101 108 ,109 ,189 199 206 


TABLE 8.—Du1sposiTion or PsycHIATRIC CASUALTIES IN THE ARMED FORCES 


Returned to unit 


After Not sufficient 
treatment Placedin Returned improvement 
Without leaving at base base for limited _ to return to 
Bibliography combat zone hospital hospital duty any duty 
Type of personality disorder reference (% %) % (% (% 
All psychoneuroses 127* 65.0 
127° 60) 
34 33 67 
32 38.0 23 23 12 
75 15 43 42 
185 4 19 72 
190* 65 30) 
Hysteria 53* 63.5 
108 44.4 55.6 
32 50.0 27 3 
Anxiety states 108 55.8 44.2 
32 5 30 10 
Personality disorder associated 
with organic disease 108 58.3 417 
Psychoses 108 0.0 100.0 


* World War I 
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IV. Rehabilitation of Psychiatric Casualties. When one considers the 
importance of the problem, it is surprising how few articles have been 
written about the psychiatric problems associated with the registrant 
rejected by the armed forces or the readjustment of the man discharged 
from military service because of a personality disorder. The return of 
these men to civilian life can give rise to personality problems in the men 
themselves and create psychiatric difficulties for the communities. 

There are many competent men in civilian life who are adjusting well 
but who do not have the qualities desirable for good soldiers, and it must 
be emphasized that no stigma be placed on the rejected candidates and 
that civilian morale is not unfavorably affected in carrying out the rejec- 
tion of unsuitable candidates.2” It is important to emphasize constantly 
that the Selective Service is a draft of total manpower for the purpose of 
determining for what duties a man is best fitted, army or civilian.2° The 
problems which arise in a rejected man are, first, reactions to the fact of 
being rejected, for whatever reason; and, second, reactions to the specific 
reason for rejection.’ The protection of the rejected man depends first 
upon the manner in which he is informed of the reasons for rejection, 
second, upon the giving of suggestions as to where treatment can be 
obtained if it is needed, and third, on the considerate interpretation of the 
rejection to the registrant’s family and his community.’ The Surgeon- 
General has recognized these needs in a recent circular letter.’ The Illinois 
Psychiatric Society has arranged with the Army Induction Boards to 
furnish rejected selectees with free psychiatric advice, vocational guidance, 
and social aid in order to facilitate their return to a useful life." Further, 
in order that the registrant can know for sure if he will be inducted before 
he winds up his affairs and bids farewell to family and friends, Pennsylvania 
holds Local Board and Induction Board examination at about the same 
time but postpones actual induction into military service for 2 or 3 weeks.'** 
In Pennsylvania cases of nervous and mental disorders are referred follow- 
ing rejection to the State Department of Welfare and cases of venereal 
disease to the State Board of Health; further, the Public Charities Associa- 
tion was willing to advise the rejected registrant and refer him to the 
proper social agencies best fitted to assist him.’ One survey, made in 
Michigan, consisted of follow-up letters to the local boards asking about 
the occupational status of 3500 rejected registrants and showed that before 
the Army examination 84% had been employed, mostly in unskilled occu- 
pations, and 16% had been unemployed; after rejection, 72°% of the men 
regained their former employment, and 3% found new jobs, and of the 
remaining 25% some were unemployed, some in school, and some unac- 
counted for. 

The problems of a soldier discharged from the military service are some- 
what different. His problems are mainly :"7-"° (1) To find a means of 
economic support. (2) To find acceptable civilian sublimations for the 
aggressiveness released and encouraged by a belligerent war psychology. 
(3) To assume the ordinary relationship responsibilities of adult life. (4) 
To accept the need for independence, initiative, self-management, and self- 
discipline in an environment which no longer gives him security. 

The compensation, pension, and post-war reward systems inaugurated 
after World War I hampered the morale of the dismissed soldier by en- 
couraging him to believe that he had the right to be dependent on the 
government indefinitely.*'""® The problem of a proper rehabilitation 
program in these persons has been considered by Solomon! and has been 
well discussed in the articles by Sommer and Weinberg'” and by Preston."* 
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Further Schuyler,!” and others** discuss the ways in which a hospital 
psychiatric social worker may aid in the readjustment of a man discharged 
from the Army because of personality defect. The importance of the 
problem of rehabilitation is shown by the fact that of the total of 2354 veter- 
ans returned to their homes in Illinois by the military service, 40% had 
neuropsychiatric or personality defects.’ The homes of 75 of these 
veterans were visited and the employment situation was found to be:'” 
13.1% idle, 63.1% employed, 5.2% in vocation schools, and 18.4% had 
reéntered military service. 

The statistics from World War I concerning post-war adjustment in 
758 discharged neuropsychiatric cases are shown in Table 9." In view 
of the enormity of this problem of rehabilitation it would seem advisable 
that further investigation be carried out on the rejected registrant and 
the discharged soldier who suffer from personality disorder. 


TABLE 9.—Post-WaR ADJUSTMENT OF NEUROPSYCHIATRIC CASUALTIES OF 
Wortp War I 


Carrying on in civilian life In hospital or 
aving other 
Year of Norma! Neurot lifficulty 
ype of patient survey ‘ 
Men in Class A 1919-1920 45.2 22.4 
Men in Class A 1924-1925 0 7 42 
Men of Base Hosp. 117 1919-1920 Hil ry 
Men of Base Hosp. 117 1924-1925 80S 
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PROCEEDINGS OF 
THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 
SESSION OF MAY 18, 1943 


Physiological Treatment of Burns by Means of a New Analgesic Oint- 
ment. K. Beutner (Department of Pharmacology, Hahnemann Medical 
College). Local anesthesia of burns cannot be obtained with water- 
soluble local anesthetics since they are too readily absorbed from the 
wound surface; moreover some are quite toxic and many burn “ medica- 
tions” are actually caustic. If they exert an anesthetic action this comes 
through destruction of nerve fibers along with other tissue. To test which 
anesthetic would be suitable for burn treatment we tested several medica- 
ments, routinely used on burns, on rabbit eye. Most of these are claimed 
to give anesthesia, but they are also irritant and destroy tissue including 
nerve fibers. Along with anesthesia, a good burn remedy should: (1) 
Counteract inflammation; (2) have a low systemic toxicity; (3) have some 
disinfecting, bacteriostatic action. 

Tannic acid being astringent inhibits inflammation but is highly irritant, 
toxic internally and devoid of bacteriostasis. “Triple dyes,”’ picric acid, 
and sulfa drugs were also found to be irritant when tested on rabbit eye, 
and there is evidence that they irritate wound surfaces. Picric acid 
nephrotoxic. 

Analgesic treatment for burns conforming to the above requirements 
was found in benzocaine (ethyl aminobenzoate) which, although water- 
insoluble, is an efficient topical anesthetic (Tainter). Dissolved in fat 
it loses its anesthetic power. But by emulsifying it in water using the 
method of R. Beutner and K. R. Beutner, we achieved a stable suspension 
of benzocaine in an emulsion of a synthetic resin. This resin inhibits 
cutaneous inflammation, cutaneous erythema and swelling promptly dis- 
appearing. Such an emulsion of benzocaine in 0.5% concentration anes- 
thetizes the rabbit eve without irritation. Its internal toxicity is negligible 
and it produces bacteriostasis. After addition of suitable thickening this 
emulsion has the appearance of an ointment. It was used in the treatment 
of 50 cases of second and third degree burns. It anesthetizes burns so as 
to obviate the use of morphine; healing was very satisfactory. 
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The Influence of Intestinal Acidity on the Gastric Secretion. M. H. F. 
FRIEDMAN, I. J. Prncus and J. Eart Tuomas (Department of Physiology, 
Jefferson Medical College). Previously this laboratory reported that 
intraduodenal instillation of acid inhibits gastric secretion in response to 
a meal only if a threshold level of duodenal pH (approximately 2.5) is 
attained (Proc. Soc. Exp. Biol. and Med., 51, 367, 1942). This was con- 
firmed in these experiments. In addition, we found that insulin-provoked 
secretion in the Pavlov pouch dog is likewise inhibited by an adequately 
acid duodenal content but that histamine-provoked secretion is not. 
Secretion from the Pavlov pouch due to introduction of food (beef heart) 
into the main stomach and also secretion from the Heidenhain pouch due 
to the feeding of the meal were depressed when acid was infused into the 
duodenum. 

Duodenal instillation of acid to the fasting dog does not affect the 
volume of gastric secretion, but does increase the total output of pepsin. 
Intraduodenal introduction of acid following a meat meal also increases 
the output of pepsin from the Pavlov pouch, providing the duodenal pH 
is not depressed too much and the volume of secretion is not inhibited. 
No increase in pepsin was noted in similar experiments when secretion was 
provoked by histamine. 

In all experiments following intraduodenal instillation of acid there was 
an after-effect of increased rate of gastric secretion providing a secretory 
stimulus (food, histamine) was still acting. This after-effect was not 
always related to the previous inhibition since it occurred even in those 
experiments where the acid did not result in gastric secretory inhibition. 

These experiments suggest an emergency mechanism for the autoregula- 
tion of gastric secretion set into action when a dangerous threshold degree 
of acidity in the intestine is reached. The factors involved are still obscure. 
Acid in the intestine would seem to have a definite pepsigogue effect, pro- 
viding the acidity is not too high. The after-effect of increased gastric 
secretion may be due to hydration following the intestinal introduction of 
large volumes of fluid. 


The Metabolism of ‘Folic Acid.” L. D. Wricur and A. D. WeEtcH 
(The Nutritional Laboratories, Medical Research Division, Sharp & 
Dohme, Inc., Glenolden, Pa.). “ Folic acid,” probably identical with vita- 
min Be and the lactobacillus casei eluate factor, unlike other members of 
the vitamin B complex, is excreted only in traces in the urine of man. 
The urine contains, however, a substance which on incubation with sur- 
viving rat liver is converted into “folic acid.” The yield of the sub- 
stance in urine is increased by autoclaving for 1} hours in the presence of 
normal HCl. Since “folic acid” is destroyed by such treatment these 
findings suggest that a stable fragment of “folic acid’’ is excreted in the 
urine and that this is modified, probably through conjugation, by rat liver 
tissue to “folic acid’’; the liver reaction is enzymatic. The urine factor 
has been concentrated by adsorption on and elution from superfiltrol to a 
potential activity approximately 2000 times that of urine. Its adsorption 
characteristics resemble those of “folic acid.’’ Acid autoclaving of a grass 
juice concentrate and a liver concentrate, both good sources of “ folic acid,”’ 
destroyed the “folic acid” present. On incubation with liver the “folic 
acid” activity of the grass juice was restored. Under similar conditions a 
several-fold increase in the “folic acid’’ content of the liver occurred. 

When synthetic xanthopterin is incubated with liver more “folie acid” 
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is usually found after microbiologic assay than can be accounted for on 
the basis of the “folic acid”’ content of the liver alone. Possibly uropterin, 
said to be identical with xanthopterin, is the substance in urine which is 
capable of enzymatic conversion to “folic acid.’”’ Such a hypothesis sug- 
gests that “folic acid” is a conjugate of which xanthopterin is one moiety. 

Using these techniques, and others, the relationship of xanthopterin to 
“folic acid’’ and the nature of the residual portion of the molecule are 
being investigated further. 


A Comparison Between Insulin and Phlorhizin in the Treatment of Early 
Pituitary-Diabetes. F. D. W. LuKENs and F. C. Donan (The George S. 
Cox Medical Research Institute, University of Pennsylvania). Partially 
depancreatized cats have been made diabetic by anterior pituitary extract 
as previously reported, and treated within the first 3 months of diabetes 
with insulin or with phlorhizin. Each drug was discontinued after 3 to 
4 weeks of treatment, and sustained functional recovery of the animal 
was observed. In order to evaluate these two therapeutic agents, the 
similarities and contrasts between them have been reviewed on the basis 
of our results and of the literature. Both insulin and phlorhizin reduced 
the diabetic hyperglycemia to normal levels and brought about the morpho- 
logic restoration of the islands of Langerhans. They appeared to differ 
in the primary site of action, and in their effects on protein catabolism, 
ketogenesis, the storage and oxidation of carbohydrate and glycogen for- 
mation. Although our knowledge of these functions is incomplete, the 
results with phlorhizin provide a new type of evidence showing that hyper- 


glycemia is one of the factors involved in the production of island damage 
and diabetes. 


The Ability of Homocystine to Support Rat Growth in the Absence of 
Dietary Choline and Methionine. Mary A. BENNETT, GeRRIT TOENNIES 
and Grace Mepes (Lankenau Hospital Research Institute). In our 
laboratory young rats have repeatedly been found to grow on methionine 
and choline-free diets supplemented with homocystine. To investigate 
this phenomenon, female albino rats 5 weeks old were placed on an amino 
acid-corn oil diet* with 8 B vitamins being administered according to 
Bennett and Toennies.t After 4 days, daily supplements of 18, 36 and 
54 mg. dl-homocystine (fed separately in butter){ were given to 6 animals 
each (Groups A, B, C), resulting in average daily weight gains of 0.6, 1.2 
and 1.2 gm., on average daily basal food consumptions of 2.7, 4.0 and 
3.8 gm., respectively. Growth occurred in the absence of butter, but not 
in the absence of homocystine. 

In some animals growth has continued undiminished for more than 
2 months, in others it has decreased, and in some an abrupt drop in weight 
at a rate of 3 gm. or more per day occurs, with basal food consumption 
declining to zero. One animal of Group A began this drop on the 39th day 
of homocystine feeding, one of Group B on the 21st day, and 3 of Group C 


* CHANDLER, J. P., and pu VicNgeaup, V.: J. Biol. Chem., 135, 223, 1940; 2-methyl-1, 
4-naphthoquinone (10 per gram of food) was added to the fat-soluble vitamins; homo- 
cystine was omitted from the mixture; analysis confirmed absence of methionine and 
choline. 

+ Bennett, M. A., and Torenniges, G.: J. Biol. Chem., 145, 671, 1942. 

t Bennett, M. A.: Biochem. J., 33, 1794, 1939; butter, as well as corn oil, were 
washed with acid and water. 
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on the 21st, 39th and 62d day, respectively. Upon addition of choline to 
the homocystine supplements, eating and growth were resumed after 6 to 
9 days of decline; withdrawal of choline after attainment of the former 
maximum weight resulted in continued growth for one to as much as 
4 weeks, climaxed by another drop similar to the former. To date 3 cases 
have been observed where the new decline ended with spontaneous (with- 
out choline) resumption of eating and growth. 

Preliminary results indicate that the growth rates of animals receiving 
homocystine are greatly reduced when our supplement of B vitamins is 
replaced by the ryzamin-B, thiamin, riboflavin, nicotinic acid combination 
of du Vigneaud and Chandler.* 


* See Footnote, * page 129 
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ArcHives OF Brocnemistry, Vol. I, No. 3, 1943. New York: Academic 

Press, Inc. Price, 2 vols. a year at $5.50 each. 

Tue advent of a second journal in the United States devoted to biochemistry 
should be hailed with approval and anticipation by those interested in the 
development of the subject. England, Japan, Russia, and the United States 
have long had one biochemical journal. Germany, for many years, has had 
two. The very large research activity in biochemistry now, to say nothing 
of its anticipated increase during and after the war, will undoubtedly make 
available much material to keep the pages of the new journal full. 

The Editorial Board is composed of well-known men in the biochemical 
field in this country: M. L. Crossley, American Cyanamid Company, Bound 
Brook, N. J.; F. C. Koeh, Armour & Co., Chicago, Ill.; E. O. Kraemer, The 
Biochemical Research Foundation, Newark, Del.; C. M. MeCay, Cornell 
University, Ithaca, N. Y.; F. F. Nord, Fordham University, New York, N. Y.; 
F. W. Went, California Institute of Technology, Pasadena, Calif.; C. H. 
Werkman, Iowa State College, Ames, Iowa. 

The development and character of this new journal will be watched with 
interest by biochemists. W. S. 


INTRODUCTION TO ORGANIC AND BroLocicaL CuHemistry. By L. 
Arnow, Pu.D., M.D., Director of Biochemical Research, Medical Research 
Division, Sharp & Dohme, Inc., Glenolden, Pa.; Formerly Assistant Professor 
of Physiological Chemistry, University of Minnesota Medical School; and 
Henry C. Rerrz, Px.D., Assistant Chemist in the Western Regional 
Research Lab., U.S. Dept. of Agriculture, Albany, Calif.; Formerly Assistant 
Professor of Agricultural Biochemistry, University of Minnesota. Pp. 736; 
90 figs., many tables. St. Louis: C. V. Mosby Company, 1943. Price, 
$4.25. 

Tuts volume is designed particularly for students in pre-medical, pre-dental, 
home economics and similar fields of study. A short review of chemical 
fundamentals, 53 pages, is followed by 480 pages devoted to organic chemistry, 
and 160 pages to biologic chemistry. The usual classes of organic compounds 
are considered, emphasis being placed upon interrelationships of the various 
types of compounds. In the section on biologic chemistry the digestion, inter- 
mediary metabolism and excretory products of each of the major groups of 
organic compounds are treated as a unit. Chapters on hormones, vitamins, 
enzymes and a summary of nutritional requirements complete the book. A 
series of study questions accompanies each chapter. H. V. 


Tue Premature INFANT, Its MepicaL AND NursinG Care. By H. 
Hess, M.D., Professor of Pediatrics, University of Illinois College of Medi- 
cine, Chicago, and Evetyn C. Lunpggen, R.N., Supervisor, Premature 
Infant Station, Sarah Morris Hospital, Chicago. Pp. 350; 77 illus. Phila- 
delphia: J. B. Lippincott Company, 1941. Price, $3.50. 

Tuis is an excellent presentation of the care of the premature baby, embody- 
ing the joint experience of the pediatrician-in-chief and the nursing supervisor 
of one of the best known and best run premature infant stations in this country. 
Emphasizing practice rather than theory, it is comprehensive, authoritative, 
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and well organized and illustrated. The book can be highly recommended 
as a handbook and guide for use by interns, nurses, and all members of a 
hospital team which assume the multitudinous special responsibilities of this 
important and difficult branch of pediatrics. I. W. 


PROBLEMS OF AGING, THE BIOLOGICAL AND MepicaL Asprcts. Edited by 
EpmuNp ViNnceENT Cowpry, PH.D. A publication of the Josiah Macy 
Junior Foundation. Second Edition. Pp. 972; 129 illus. Baltimore: The 
Williams & Wilkins Company, 1942. Price, $10.00. 

ALL who have given the subject serious consideration will agree that today 
old age has assumed importance as a problem of far-reaching medical, social, 
economic and even political significance. This is the result of two definite 
and related factors that have been exerting a marked influence on our national 
life for many years, namely, the noteworthy increase in life expectancy that 
has occurred since the beginning of this century and the changing trend in 
the age composition of our population. It is not surprising, therefore, that the 
past decade has been marked by the awakening of a lively interest in the various 
aspects of Gerontology. The present volume furnishes impressive evidence 
that the problems of aging have attracted the attention of many of our ablest 
thinkers in the various fields of the biologie and medical sciences. 

The first edition of this book, published in 1939, was enthusiastically re- 
ceived as the first attempt to deal with the problems of growing old along 
broad biologic lines. This new edition should attain even greater popularity, 
embodying as it does the excellence of the earlier work with much additional 
material of value and interest. 

Nine new chapters representing the work of 11 additional authors have been 
added in the second edition, making the volume over 250 pages longer than 
the original edition. The material in the first edition has been carefully re- 
vised and in many instances greatly elaborated. The work represents a series 
of essays by specialists of outstanding experience well qualified to deal with the. 
varied aspects of the age problem. It is the only book that makes available 
to the student of Gerontology the fundamental biologic data along with the 
broad psychologic, sociologic, as well as the more practical medical aspects of 
the process of aging. The author, the editor, is to be congratulated upon the 
admirable way in which the vast fund of knowledge contained in this volume 
has been integrated. This book is indispensible to all, scientists and laymen 
alike, who are concerned with the problems of aging. Furthermore, it fulfils 
a timely and useful purpose, inasmuch as it emphasizes the challenge of old 
age to present-day civilization and the obligation which now rests upon Society 
to successfully meet that challenge. 


OF By GarFIELD G. Duncan, M.D., Chief of 
Medical Service ‘‘B,’’ Pennsylvania Hospital, Associate Professor of Medi- 
cine, Jefferson Medical College, Philadelphia; with 14 other contributors. 
Pp. 985; 158 figs. Philadelphia and London: W. B. Saunders Company, 
1942. Price, $12.00. 

As stated in the Preface, ‘‘The abiding aim in the writing of this book has 
been to provide for the physician a practical basis for the understanding, 
diagnosis, and treatment of the various metabolic disorders. A practical 
consideration of the physiology of metabolism, the pathologic physiology as 
observed in the various diseases of metabolism, and the methods of detecting 
and of treating these disturbances is presented. The fundamentals are re- 
viewed and are interpreted in the light of recent investigative work. The 
gap is bridged between the investigator employing chemical and physiologic 
methods and the physician who. applies the results of laboratory investigation 
in the identification and treatment of disease.” These several prominent 


7. 
= 


BOOK REVIEWS AND NOTICES 135 


contributors have well accomplished this task set before them. The earlier 
chapters are devoted to the metabolism of fats, proteins, carbohydrates, 
minerals, and water. About 150 pages are devoted to the vitamins, followed 
by chapters on undernutrition, obesity, xanthomatoses, glycogen disease, and 
gout. Hyperinsulinism, diabetes insipidus, and mellituria precede a 200 page 
treatise on diabetes mellitus. In the appendix is an extensive list of foods and 
their composition in addition to several other tables used more commonly in 
metabolic studies. M. T. 


TEXT-BoOK OF PaTHOLOGy. By Wituiam Boyp, M.D., LL.D., M.R.C.P. 
(Eprn.), F.R.C.P. (Lonp.), Psycu., F.R.S.C., Professor of Pathology 
and Bacteriology in the University of Toronto; Formerly Professor of 
Pathology in the University of Manitoba, Winnipeg, Canada. Fourth Edi- 
ction. Pp. 1008; 490 engravings (29 colored plates). Philadelphia: Lea 
& Febiger, 1943. Price, $10.00. 

THE aura surrounding literary first editions should not conceal the fact 
that scientific text-books are apt to improve with each succeeding edition, and 
“Boyd” is no exception. It is rare, however, where the corpus of knowledge 
of a given subject is steadily increasing, to find an author who succeeds in such 
deletions and condensations, “through a tightening of the belt of speech,” 
that the new edition is 56 pages shorter than its predecessor. ‘Among the 
principal deletions are the chapter on ‘The Body Constants in Disease,’ and 
the sections on immunity and hypersensitiveness, which are subjects that are 
dealt with more adequately in books on immunology, the section on the 
principles of heredity, as well as much bacteriologic detail in the chapter on 
‘Bacterial Infections.’ The following new additions, some quite brief, may 
be mentioned: vitamin K and heparin in relation to thrombosis, histoplasmo- 
sis, actinobacillosis, liposarcoma, liver necrosis in burns, spread of tumors by 
the vertebral system of veins, subacute myocarditis of unknown etiology, dis- 
seminated lupus erythematosus, virus pneumonia and radiation pneumonitis, 
cystic fibrosis of the pancreas, lyecopodium peritonitis, the renal juxtaglomeru- 
lar apparatus, the relation of the kidney to hypertension, intercapillary glo- 
merulofibrosis, crush nephritis, non-glomerular and extrarenal uremia, Hun- 
ner’s ulcer, the relation of blood phosphatase to carcinoma of the prostate, 
interstitial endometrioma, fibrosing adenomatosis of the breast, Hiirthle-cell 
tumor, Boeck’s sarcoid, the Rh factor in erythroblastosis fetalis, Marchiafava- 
Micheli paroxysmal hemoglobinuria, equine encephalomyelitis, Wernicke’s 
disease, and lesions of the intervertebral disks. Sections which have been 
largely or in part rewritten include those on the etiology of tumors, cirrhosis 
of the liver, goiter, acute intestinal obstruction, the pathologic physiology of 
the spleen, nephrosis, etiologic agents in breast carcinoma, arteriolar sclerosis, 
the etiology of atheroma, of cholecystitis and of diabetes, pyelonephritis, the 
pathogenesis of lobar pneumonia, constrictive pericarditis, endometriosis, the 
etiology of poliomyelitis, and laceration of the brain.” 

The good features of this text-book, which make it so popular with our 
medical students, have been pointed out in this Journal in the reviews of 
earlier numbers. Its shortcomings grow steadily less with each edition. 
This is but one more reason for hoping that there will be many more 7 


ae 


Minp, Mepicing, and Man. By Grecory ZitpoorG, M.D. With a Fore- 
word by ArtHur H. Ruaeies, M.D. Pp. 344. New York: Harcourt, 
Brace & Co., Inc., 1943. Price, $3.50. 

In language appropriate to laymen, this psychiatrist tells how his specialty 
is today concerned with maladjustment, with science, crime, war and religion. 
The chapters given most space are: Certain Misconceptions, Crime and 
Judgment, and that of Psyche, Soul and Religion; other chapters are instincts 
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and Their Manifestations, Normal Neuroses and Personality, Certain Aspects 
of Mental Illness, Theories and Practice, Civilization and Social Sciences, and 
Varieties of Human Aggression. The able discussion on medical jurisprudence 
began with that of Babylon 4000 years ago. High tribute is paid to Freud 
whose psychoanalysis permeates the entire work. The Master’s want of 
sympathy for all forms of religion is discussed; the defense offered in his behalf 
is not very satisfying. Freud’s ‘depth psychology”’ is not so deep as that to 
be found in the venerable Yoga system—of which William James wrote enthusi- 
astically—the advance phase of which occupies an exalted religious plane. 
For one of foreign birth and education, the author writes with great clarity 
and furnishes interesting reading. 


OPERATING Room Tecunique. By EpyrHe Louise ALEXANDER, R.N., 
Supervisor of the Operating Rooms of The Roosevelt Hospital, New York 
City. Pp. 392; 221 illus. St. Louis: C. V. Mosby Company, 1943. 
Price, $3.75. 

THis monograph should be of interest to the teaching staff of a nurses 
training school, particularly to those concerned with surgical procedures. It 
is probable that assistant surgeons, surgical residents and fellows and surgical 
interns would benefit from its detailed descriptions. Throughout the text, 
teamwork is stressed as essential to the safeguarding of the surgical patient. 

The early part of the book reviews the ideal arrangement of an operating 
room with emphasis on its care and cleaning. The chapter on Sterilization is 
concise and well outlined. In the discussion of suture material, an historical 
background is given together with a thorough description of various kinds. 
The inclusion of cotton suture material would complete the presentation. 

Two-thirds of the book is devoted to reviewing operative cases in detail. 
The gastro-intestinal chapter is cleverly introduced with a treatise on aseptic 
technique. 

The illustrations are excellent. In criticism one questions the omission of a 
bibliography. L. 8S. 


MepicaL RELIEF IN Europe. Questions for Immediate Study. By ME L- 
VILLE D. Mackenzi£E, M.D. Pp.67. London: Royal Inst. of International 
Affairs, 1942. Price, 2s. net. 

Tuis small book represents a scholarly attempt “to depict the post-war 
medical picture as far as this can be foreseen, and to outline a number of practi- 
‘al considerations whose importance from a medical point of view has been 
emphasized from past experience.” It was prepared for the learned Royal 
Institute of International Affairs as one of a series of monographs devoted to 
an unofficial and unpolitical inquiry into Britain’s policies and responsibilities 
toward Europe after the current war. The chapters deal with such matters 
as the sociologic factors contributing the post-war medical problems, the modus 
operandi for post-war medical relief, the handling of specific public health 
problems such as starvation, malaria and typhus, and the necessity for re- 
establishing a permanent international health organization to replace the 
defunct International Health Office in Paris and the Health Organization of 
the League of Nations. In addition to sketching in the skeletal contours of 
a rounded all-Europe relief program, the author discusses many problems in 
fascinating detail, citing experiences from the last Great War in order to 
establish the validity of recommendations for the conduct of relief in this even 
greater war. Thus, to select an example at random, the medico-legal aspects of 
cannibalism during famine are considered. In at least one area of Europe 
during 1919 to 1921 human beings, usually children, were killed and eaten 
by gangs of starving people. Even when other food was made available the 
practice continued at times, owing either to an acquired taste for this kind of 
meat or because the murderers were political outlaws from their communities 
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and unable to come in for supplies. When presented with such a situation 
the medical relief officer will have to decide by examination whether an offender 
when caught was mentally irresponsible at the time because of famine or ill- 
ness, or whether the killing had been clear-mindedly and deliberately done. 
The decision must be made upon the individual’s mental attitude. If he 
discusses the act unhesitatingly and without shame, or even refers to the satis- 
faction derived from killing, he should be judged, generally speaking, as a 
psychiatric patient morally irresponsible for his action. On the other hand, 
if he attempts to hide or deny what has been done or refuses to discuss the 
killing, the assumption is suggested that he has been knowingly aware of com- 
mitting murder and should therefore be considered as a criminal liable to the 
death penalty. Certainly a type of problem requiring judgment and advance 
training on the part of the authority-holding medical officer! 

At the close of the last war a full program for relief was not ready. There 
was tragic delay in getting aid to the conquered countries and chaotie confu- 
sion and costly overlapping occurred among the various international and 
national relief organizations which were hurriedly set up. In fact, during 
the 3 years following the armistice more souls died from starvation and pre- 
ventable disease than were killed in the war itself. To avoid repetition of 
such a terrible tragedy in the years to come it is imperative to make careful 
preparations now, before the present war is over, for a well-organized and 
central administrative machine containing representatives from all the allied 
governments. Such an organization or committee ‘would serve to coérdinate 
the various departmental activities of the governments supplying relief, espe- 
cially those concerned with such vital questions as priorities, transport, food 
supplies, medical problems, economic reconstruction, agriculture, fishing, ete.”’ 
On the shoulders of a Medical Sub-committee should rest the problems of 
restoring the nutrition of the hungry and the treatment and prevention of 
epidemic disease. To the work and organization of the medical sub-committee 
the subject-matter of this book is devoted. MS 


Broncuiectasis. By James R. Lisa, Pathologist, City Hospital, Welfare 
Island, and Mitron B. Rosensuiarr, Associate Visiting Physician, City 
Hospital, Welfare Island. Pp. 190;45illus. New York: Oxford University 
Press, 1943. Price, $4.00. 

TuE authors of this small monograph are to be congratulated for the excel- 
lent manner in which they have presented the subject. They have considered 
the anatomy and physiology of the bronchi, the theories of the etiology, 
pathogenesis and pathology of the process. There is an extensive bibliog- 
raphy. As most of the literature was controversial, they have studied their 
own material critically in the light of the reports in the literature and have 
discussed briefly the clinical and Roentgen manifestations of the condition and 
its treatment. 

One is impressed with the excellence of the pathologic discussion, and of 
the large number of illustrations, showing the various types of pathologic 
changes in bronchiectasis. 

The Reviewer, in this instance a radiologist, was disappointed in there being 
so little effort to correlate the Roentgen and pathologic manifestations. Lack 
of attention to this detail is an important omission because the radiologic 
aspects of bronchiectasis are much relied upon by all clinicians. The authors 
have, however, called attention to the fact that the negative Roentgen ray 
examination cannot be regarded necessarily as evidence against bronchiectasis 
being present. The authors, however, have not discussed the manner in which 
bronchography is done, especially in those instances where lobectomy is being 
considered. Likewise, they have failed to discuss how bronchiectasis affects 
the dynamics of the bronchial tree and its contiguous structures, both impor- 
tant items in determining whether the condition is reversible or not. Another 
omission has had to do with the drainage of the lipiodol from the lung paren- 
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chyma and bronchi in normal and abnormal lung structures. They have not 
discussed the differences in appearances in those cases in whom bronchography 
is performed without having had the lungs aspirated and those that have had 
aspiration performed and then bronchography performed. These radiologic 
considerations are important in evaluating the extent and the character of the 
bronchiectasis. Despite this omission the monograph is an excellent contribu- 
tion and is recommended to anyone interested in this subject. 

The publishers are to be praised for the excellence of the paper, illustrations, 
print and general set-up of the monograph. = =. 


VASCULAR SCLEROSIS WITH SPECIAL REFERENCE TO ARTERIOSCLEROSIS: 
Pathology, Pathogenesis, Etiology, Diagnosis, Prognosis, Treatment. By 
Ext MoscucowiTz, A.B., M.D., Assistant Clinical Professor of Medicine, 
College of Physicians and Surgeons, Columbia University, New York; 
Physician, Mt. Sinai Hospital, New York; Consulting Physician, Beth El 
Hospital, Brooklyn, N. Y.; Consulting Pathologist, Beth Israel Hospital 
New York. Pp. 178; 43 illus. New York, Toronto, and London: Oxford 
University Press, 1942. Price, $3.75. 

Tuis relatively small monograph represents a summary and amplification of 
the author’s work on this subject during the past 25 years. It favors three 
principles, which are well presented: ‘‘first, the biology of the diseased proc- 
esses; second, the mechanistic genesis of arteriosclerosis; and third, the psycho- 
somatic interpretation of certain forms of essential hypertension.’”’ Pulmon- 
ary, capillary, venous, and endocardial sclerosis are included in the subject 
matter. A concise but adequate chapter on treatment is also included. The 
most striking feature of this volume is the collection and integration of data 
along with the author’s personal observations. His evaluation and interpreta- 
tion of this material is in line with the mechanistic theory of the origin of 
arteriosclerosis. He does not, however, deny the presence of other condition- 
ing factors. This book is easy to read and gives stimulating food for thought 
to both the clinician and pathologist. 


SYNOPSIS OF DISEASES OF THE SKIN. By Ricuarp L. Surron, M.D., Emeritus 
Professor of Dermatology, University of Kansas Medical School; and 
RicHarpD L. Sutron, Jr., M.D., Assistant Professor of Dermatology, Uni- 
versity of Kansas Medical School. Pp. 481; 413 illus. St. Louis: C. V. 
Mosby Company, 1942. Price, $5.50. 

A REMARKABLE amount of information is included in this relatively small 
book. The materials are down to date and richly illustrated by excellent 
photographs, which average one to the page. This is most important in a 
subject like dermatology. For the students the book is adequate, and for the 
clinician it should suffice for ordinary working purposes. 

The book is of such a size that it can be easily slipped into the pocket, is 
attractively and sturdily bound, and printed on enamel paper. The Reviewer 
feels that it is the best of the shorter treatises on dermatology. F. W. 


Famity TreEAsuRES. By Davin D. Wuirney, Px.D., Professor of Zodlogy, 
University of Nebraska, Lincoln, Neb. Pp. 299; 234 figs. Lancaster, Pa.: 
Jaques Cattell Press, 1943. Price, $3.50. 

Tuis is a guide book about heredity designed primarily for the lay person. 
“Tt is a simple presentation, mainly by photographs, of many of the normal 
traits appearing in families of two or more successive generations.”” Many 
of the unwarranted theories and myths that are still told regarding this subject 
are properly dispelled, and the text material is frequently sparked by the 
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author’s characteristic wit. The quantitative measurement of materials so 
commonly found in scientific reports of this nature and discussion of the inheri- 
tance of complicated traits are not presented, as this was not within the scope 
or purpose of the author. Nevertheless, the book does embody a large collec- 
tion of scientific material which can be useful to the scientist, and in addition 
the author presents many unsolved problems. This book justifies a wide and 
useful circulation. M. T. 


ATLas OF OvariAN Tumors. By Gemma M.D. Preface by Frep 
W. Srewart, M.D., Pathologist, Memorial Hospital for the Treatment. of 
Cancer and Allied Diseases, New York City. Pp. 264, 258 illus. (45 in 
color). New York: Grune & Stratton, 1943. Price, $10.00. 

Tuis is essentially an atlas of microscopic diagnosis, illustrated by excellent 
photomicrographs and colored drawings and designed to present both coarse 
and fine microscopic detail as may be found in the different appearances of 
ovarian tumors. This timely presentation has been well done, and is reason- 
ably complete. Some of the rarer and not characteristically ovarian tumors 
are omitted. The morphology, histogenesis, and other features of each neo- 
plasm are systematically described in the text, which is concise and adequate 
in most instances. The author labels the more commonly called serous cyst- 
adenomas as ‘‘endosalpingiomas,” in accordance with his belief of the histo- 
genesis of this tumor. Likewise, he prefers the term ‘‘seroanaplastic carci- 
noma’ to adenocarcinoma. The chapter on secondary ovarian tumors is 
largely devoted to Krukenberg tumors. The book has a plastic binding, 
which lends to its easy use. A few typographical and grammatical errors are 
present. As a whole, the author has succeeded well in compiling and present- 
ing this atlas in a well-organized and very useful manner. M 


A HANbDBOOK ON DISEASES OF CHILDREN, INCLUDING DIETETICS AND THE 
Common Fevers. By Bruce Wi.uiamMson, M.D., F.R.C.P., London, 
England. Pp. 364; 70 illus. Baltimore: The Williams & Wilkins Com- 
pany, 1942. Price, $4.50. 

THE general practitioner who feels the need of a synopsis of pediatrics to be 
carried about as a jog to memory may be interested in this small handbook. 
The main clinical manifestations of the common ailments of childhood are 
described briefly, and suggestions given as to treatment. The section on 
artificial feeding reflects the English rather than the modern American point 
of view; most of the proprietary foods recommended are not known in this 
country. One notes that evaporated milk receives nearly no mention, and that 
“the feeding-bottle should be of the boat-shaped variety and should be open 
at each end and devoid of corners.””. The book suffers also by not describing 
laboratory tests and roentgenograms as aids to diagnosis in early and difficult 
cases. Several pages of useful prescriptions are given at the end. i. A 


THe Mepicat Cuirnics oF NortH America (Vol. 27, No. 2), March, 1943. 
Pp. 600; many illus. Philadelphia: W. B. Saunders Company, 1943. 
Price, year, $16.00. 

Tuis volume treats in detail most of the important aspects of nutrition. 
The various sections are treated in scholarly fashion by individuals thoroughly 
familiar with the field. There is, as is inevitable in a volume of this kind, some 
duplication and there are also some conflicting points of view. An effort is 
made to stroke a balance between points of view with respect to nutrition; 
in certain instances this results merely in superficiality in both departments. 
However, with careful reading, anyone interested in the subject of nutrition, 
be he scientist or clinician, may find much to instruct him in this book. 
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NEW BOOKS 


Transureteral Prostatectomy. By Rrep M. Nessit, M.D., F.A.C.S., Associate 
Professor of Surgery, University of Michigan Medical School, in charge of 
the Section of Urology, Department of Surgery. With original drawings 
illustrating techniques by Wiuu1aM P. Dipuscu. A chapter on the Vascular 
Supply of the Prostate Gland by Rupin H. Fiockxs, M.D. Pp. 201; 62 
plates. Springfield, Ill.: Charles C Thomas, 1943. Price, $7.50. 

The Neuromuscular Maturation of the Human Infant. By Myrrie B. McGraw, 
Associate Director, The Normal Child Development Study, Department of 
Pediatrics, Columbia-Presbyterian Medical Center. Pp. 154; illus. Morn- 
ingside Heights, N. Y.: Columbia University Press, 1943. Price, $10.00. 

The Chemistry of Natural Coloring Matters. By Fritz Mayer, Pu.D., For- 
merly Professor of Chemistry in the University of Frankfort-on-Main. 
Translated and revised by A. H. Cook, Px.D., Department of Chemistry, 
Imperial College of Science, London. American Chemical Society Mono- 
graph Series. Pp. 354; many figs. New York: Reinhold Publishing 
Corp., 1948. Price, $10.00. 

Ways of the Weather. By W.J. Humpureys, A.B., C.E. Pa.D., Sc.D., Metero- 
logical Physicist (Retired, Collaborator), U. 8. Weather Bureau. Pp. 400; 
75 figs. Lancaster, Pa.: The Jaques Cattell Press, 1942. Price, $4.00. 

Clinical Significance of the Blood in Tuberculosis. By Guutt LinpH MULLER, 
M.D., Pathologist and Director of Laboratory, New England Hospital for 
Women and Children; Boston; Formerly Pathologist, Rutland State Sana- 
torium, Rutland, Mass. Pp. 536; charts and tables. New York: The 
Commonwealth Fund, 1943. Price, $3.50. 

(rynecology. By LAwRENCE R. Wuarton, Px.B., M.D., Associate in Gynecol- 
ogy, The Johns Hopkins Medical School; Assistant Attending Gynecologist, 
The Johns Hopkins Hospital; Consultant in Gynecology, The Union Memor- 
ial Hospital, Hospital for Women of Maryland, Sinai Hospital and Church 
Home and Infirmary. Pp. 1006; 444 illus. Philadelphia and London, 
W. B. Saunders Company, 1943. Price, $10.00. 

An Introduction to Group Therapy. By 8. R. Stavson, Director of Group 
Therapy, Jewish Board of Guardians, New York; Formerly Lecturer, School 
of Education, New York University. Pp. 352. New York: The Common- 
wealth Fund, 1943. Price, $2.00. 

A Manual of Pulmonary Tuberculosis and An Atlas of Thoracic Roentgenology. 
By Davip O. N. Linpperc, M.D., F.A.C.P., Lecturer on Tuberculosis, 
State University of Iowa, College of Medicine; Director of Roentgenology, 
State Sanatorium, Iowa. Pp. 233; 145 figs. Springfield, Ill.: Charles C 
Thomas, 1943. Price, $6.50. 

Behavior and Neurosis. By Jutes H. MassermMan, M.D., Assistant Professor 
of Psychiatry, University of Chicago and Research Associate, Otho 8. A. 
Sprague Memorial Institute, Chicago. Pp. 269; 7 plates. Chicago: The 
University of Chicago Press, 1943. Price, $3.00. 

Physiology in Aviation. By CHALMER L. GemMiILL, B.S., M.D., Commander, 
M. C., U.S. N. R., Associate Professor in Physiology, The Johns Hopkins 
University, School of Medicine, Baltimore, Md.; Instructor in Physiology, 
School of Medicine, Naval Air Station, Pensacola, Fla. With a chapter on 
Instrument Flight by Lr. Freperick B. Leg, U.S. N.R. Pp. 132; 18 figs., 
18 tables. Springfield, Ill.: Charles C Thomas, 1943. Price, $2.00. 

Allergy, Anaphylaxis and Immunotherapy. By Bert Ratner, M.D., Clinical 
Professor of Pediatrics, New York University College of Medicine; Visiting 
Pediatrician and Director of Pediatrics, Sea View Hospital; Associate 
Attending, Children’s Medical Service, Bellevue Hospital; Consultant Pedi- 
atrician, French Hospital. Pp. 834; 88 figs, 56 tables. Baltimore, Md.: 
Williams & Wilkins Company, 1943. Price, $8.50. 
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Endometriosis. By James R. Goopaui, O.B.E., B.A., M.D., C.M., D.Sc., 
PLCS. (Hon.), F.R.C.O.G., Formerly Professor of Clinical Gynecology and 
Obstetries, McGill University ; Consulting Staff in Gynecology and Obstetrics, 
Royal Victoria Montreal Maternity Hospital; Consulting Gynecologist and 
Obstetrician to the Homeopathic Hospital, Montreal; Consultant in Charge 
of Gynecology in St. Mary’s Hospital, Montreal; Life-Fellow of the American 
Ciynecological Society, ete. Pp. 140; 13 illus. in black and white; 16 color 
plates. Philadelphia, London, Montreal: J. B. Lippincott Company, 1943. 
Price, $5.50. 


Kssentials of Industrial Health. By C. O. Sarpinaron, M.D., Dr.P.H., Con- 
sulting Industrial Hygienist, President, Central States Society of Industrial 
Medicine and Surgery; Editor of ‘Industrial Medicine.” Pp. 626; 63 illus. 
Philadelphia, London, Montreal: J. B. Lippincott Company, 1943. Price, 
$6.50. 


Medico-Legal Blood Group Determination. By Davin Haruey, M.D., B.Sc., 
V.1.C., The Laboratories of the Inoculation Department, St. Mary’s Hospi- 
tal, London. Pp. 119; 13 figs. London: Wm. Heinemann, Medical Books, 
Ltd., 1943. Grune & Stratton, Inc., New York, distributors in U.S. A. 
Price, 12s, 6d. 

Somatic and Endocrine Studies of Puberal and Adolescent Boys. By W1LL1AM 

W. Grevticu, Px.D., Departments of Anatomy and Anthropology, R. I. 

DorrMan, Px.D., Department of Physiological Chemistry, H. R. Catcu- 

POLE, Pu.D., Department of Physiology, C. I. Sopomon, M.D., Department 

of Psychiatry and Mental Hygiene, C. 8. CuLtorra, M.D., Department of 
Pediatrics, Adolescence Study Unit, School of Medicine and Institute of 
Human Relations, Yale University. Monographs of the Society for Re- 

search in Child Development, Vol. VII, No. 3 (serial No. 33). Pp. 85; 
10 plates. Washington, D.C.: Society for Research in Child Development, 
National Research Council, 1942. Price, $1.50. 

“This volume is a report of a study of some somatic and endocrine changes asso- 
ciated with puberty and adolescence.” (Preface.) 

‘rology in General Practice. By Nrisé F. Ockersuap, B.S., M.D., F.A.CS., 
Professor of Clinical Urology, University of Kansas School of Medicine; 
Senior Attending Urologist to St. Luke’s Hospital; Consulting Urologist to 
the Children’s Mercy Hospital, Kansas City, Mo., and Hsatmar E. Car.- 
son, BS., A.M., M.D., F.A.C\S8., Instructor in Urology, University of 
Kansas School of Medicine; Attending Urologist to St. Luke’s Hospital and 
Trinity Hospital, Kansas City, Mo. Pp. 383; 98 figs. Chicago: The Year 
Book Publishers, 1943. Price, $4.00. 


itamins and Hormones. Edited by Ropert 8. Harris, Associate Professor 
of Nutritional Biochemistry, Massachusetts Institute of Technology, and 
KENNETH V. THIMANN, Associate Professor of Plant Physiology, Harvard 
University. Vol. I. Foreword by E. V. McCotium, Johns Hopkins Uni- 
versity. Pp. 452; many tables and figs. New York: Academic Press, Inc., 
1943. Price, $6.50. 

Medical Genetics. By Laurence H. Snyper, Sc.D., Professor of Medical 
Genetics, The Ohio State University. Pp. 130; 24 figs. Durham, N. C.: 
Duke University Press, 1941. Price, $1.50. 


As the Twig is Bent. By Lestre H. Honman, M.D., Associate in Psychiatry, 
Johns Hopkins Medical School; Assistant Visiting Psychiatrist to The Johns 
Hopkins Hospital. Pp. 291. New York: The Macmillan Company, 1943. 
Price, $2.50. 


~~ 


Medical Clinics of North America. Symposium on Infectious and Tropical 
Diseases. Vol. 27, No. 3. Pp. 280. Philadelphia and London: W. B. 
Saunders Company, 1943. Price, $12.00 year paperbound, $16.00 cloth- 
bound, 
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NEW EDITIONS 


Clinical Roentgenology of the Cardiovascular System. By HuGco Roester, M.D., 
F.A.C.P., Associate Professor of Roentgenology and Cardiologist, Depart- 
ment of Medicine, Temple University School of Medicine; Cardiologist, 
Temple University Hospital, Philadelphia. Pp. 497; 337 figs. Springfield, 
Ill.: Charles C Thomas, 1943. Price, $7.50. 

A Manual of Otology, Rhinology and Laryngology. By Howarp CHARLES 
BALLENGER, M.D., F.A.C.S., Associate Professor of Otolaryngology, North- 
western University School of Medicine, Chicago. Second Edition. Pp. 334; 
114 illus. (3 color plates). Philadelphia: Lea & Febiger, 1943. Price, 
$4.00. 

The Physiological Basis of Medical Practice. By C. H. Brest, M.A., M.D., 
D.Sc. (Lonp.), F.R.S., F.R.C.P. (Canapba), Professor and Head of Depart- 
ment of Physiology, Associate Director of the Connaught Laboratories, 
Research Associate in the Banting-Best Department of Medical Research, 
University of Toronto; and N. B. Taytor, M.D., F.R.S. (Canapba), F.R.C.S. 
(Epin.), F.R.C.P. (Canapa), M.R.C.S. (Ena.), L.R.C.P. (Lonp.), Professor 
of Physiology, University of Toronto. Third Edition. Pp. 1942; 497 figs. 
Baltimore, Md.: Williams & Wilkins Company, 1943. Price, $10.00. 

The usefulness of this book is proved by the numerous reprintings of its first two 
editions. This third edition has expanded to a volume of 1942 pages, and incorporates 
advances made in physiology within the last 3} years, with revisions and rewriting 
of the matter contained in former editions. The book will be welcomed by all who 
appreciate having readily available well-selected physiologic data as a basis for sound 
understanding of disease. I. Z 


Notice to Contributors. Manuscripts intended for publication in the AMERICAN 
JOURNAL OF THE MEDICAL ScIENCES, and correspondence, should be sent to the Editor, 
Dr. Epwarp B. KrumBHaaR, School of Medicine, University of Pennsylvania, Phila- 
delphia, Pa. Articles are accepted for publication in the AMERICAN JOURNAL OF THE 
MEDICAL ScIENCES exclusively, except in the case of subsequent publication in Society 
proceedings. 

Instructions to Contributors. Manuscripts should be typewritten on one side of 
the paper only, and should be double spaced with liberal margins. The author’s chief 
position and, when possible, the Department from which the work is produced should 
be indicated in the subtitle. ILLUSTRATIONS accompanying articles should be numbered 
and have typed captions bearing corresponding numbers. For identification they 
should also have the author’s name written on the margin or back. The recommenda- 
tions of the American Medical Association Style Book should be followed. REFERENCES 
should be numbered and at the end of the articles, arranged alphabetically according 
to the name of the first author and should be complete, that is, author’s name, journal, 
volume, page and year (in Arabic numbers). 

RetTuRN PostaGeE should accompany all manuscripts but will be returned to the 
author if the manuscript is accepted. 


NEW NOTICE TO CONTRIBUTORS AND SUBSCRIBERS 


Activated by a directive from the War Production Board, we are changing the size of 
our type page for the ‘“‘duration’’ to effect an economy in the amount of paper used. 
While there is a lesser number of pages, the amount of material has not been noticeably 
reduced. 

We hope that any unpleasant effect produced by cutting down the margins will be 
accepted and approved by readers as a temporary war casualty. It is possible that 
more radical changes will have to be made later, but we are loath to change any more 
than absolutely necessary, a format that has existed practically unchanged since the 
Journal began in 1820. 

For the balance of the war, 150 reprints will be supplied gratis. Covers will be omitted 
on all articles. In ordering additional reprints, we will supply in multiples of 150. 
This modification is for the same reason as the change of format, 7. e., conservation of 
paper. 
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